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DEPARTMENT OF THE AIR FORCE
WASHINGTON 20330

OFFICE OF THE ASSISTANT SECRETARY

Federal, State and Local Agencies

On October 2, 1981, the President announced his decision to com-
plete production of the M-X missile, but cancelled the M-X I
Multiple Protective Shelter (MPS) basing system. The Air Force
was, at the time of these decisions, working to prepare a Final
Environmental Impact Statement (FEIS) for the MPS site selec-
tion process. These efforts have been terminated and the Air
Force no longer intends to file a FEIS for the MPS system.
However, the attached preliminary FEIS captures the environ-
mental data and analysis in the document that was nearing com-
pletion when the President decided to deploy the system in a
different manner.

The preliminary FEIS and associated technical reports represent
an intensive effort at resource planning and development that
may be of significant value to state and local agencies, -
involved in future planning efforts in the study area. jThere-
fore, in response to requests for environmental technical
data from the Congress, federal agencies and the states
involved, we have published limited copies of the document
for their use. Other interested parties may obtain copies
by contacting:

National Technical Information Service
United States Department of Commerce
5285 Port Royal Road
Springfield, Virginia 22161
Telephone: (703) 487-4650

Sincerely,

.

JAMES F. BOAT GT
1 Attachment / Dputy Assistant Secretary

hPreliminary FEIS e Air Force (Installations)
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PREFACE

This report was prepared as part of the environmental analysis process for the
M-X Missile program. It documents the data, assumptions, and methods used in
estimating the critical economic and demographic impacts of deploying the M-X
missile in Nevada/Utah, Texas/New Mexico, or both. The impact estimates
themselves are reported and discussed in Chapter 4 of the Deployment Area
Selection and Land Withdrawal Acquisition Environmental Impact Statement. More
detailed impact estimates are reported in other Environmental Technical Reports in
this series (see ETRs 2A-2L, 3A-3C, and 44).
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ECONOMIC MODEL:
REGIONAL INTERINDUSTRY ANALYSIS OF THE

ECONOMIC IMPACTS OF THE M-X SYSTEM

1.0 INTRODUCTION

This report documents the methods, assumptions, and data used to estimate I
the regional economic impacts of M-X deployment. The central component of this
analysis is a system of county-level interindustry models drawing on a modified 4
version of the Regional Industrial Multiplier System (RIMS). These models,
combined with estimates of the final demand changes associated with M-X deploy-
ment, permit projection of the project's direct and indirect economic effects. A
description of RIMS is provided as Appendix D to this report.

The direct economic effects of the M-X project originate at specific geo-
graphic locations. Construction camps represent points of employment and earnings
for construction and assembly and checkout personnel. The locations of operating
bases likewise constitute sites of employment and earnings for construction,
assembly and checkout, and operations personnel, and are assumed to be the points
of origin for local commodity and service procurement.

Significant consequences of direct project-related economic activities are,
however, distributed over a broad region. This analysis makes specific assumptions 7
about the regional distribution of project-related expenditures that originate at
points of project activity. These expenditures constitute changes in final demand
for county-level interindustry models which then estimate direct and indirect
earnings, employment, labor force, and population effects in each ROI county.

The county-level models are designed to use exogenous baseline projections of
county population, labor force, employment, and unemployment. Project-related
employment, earnings, labor force, and population changes are added to the
exogenous baseline to estimate the annual values of these variables in each county
with the project.

The modeling system uses one year as the basic time unit of analysis, and
performs the following tasks:

(I) calculating direct project employment, earnings, procurement, and

related investment effects on the economy of the deployment region;

(2) estimating the probable distribution of project-related demands across
the counties within the region;

(3) deriving indirect gross output (sales) changes for the economy of each
county based on the demands of the project and the RIMS multipliers
estimated for that county;

(4) tracing changes in gross output through changes in earnings and employ- J
iI
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(5) calculating total M-X-related employment (direct plus indirect) by
county of residence and comparing it to the labor force in each county
projected to be available for employment under no-project conditions;

(6) estimating net labor force migration into each county in the region based
on the excess of project-related employment over the locally available ....
supply of labor;

(7) projecting M-X-related increases in population from the amount of labor
force in-migration; and

(8) determining the probable distribution of population changes among
communities, construction camps, and operating bases.

The analysis considers all the alternatives included in the M-X Deployment
Area Selection and Land Withdrawal/Acquisition Environmental Impact Statement.
It also considers both the Nevada/Utah and Texas/New Mexico deployment regions.

Figures 1-1 through 1-3 present a diagrammatic overview of the M-X
socioeconomic impact modeling system used in this analysis. The specific compo-
nents of the general framework summarized in these figures are documented in this
report.

Figure 1-1 describes the labor demand component of the system. The analysis
begins with the M-X project description. The key elements of this project
description are employment, procurement, and related investment, though descrip-
tions of other plans and activities also affect the impact projections. All of these
characteristics are specific to times and places within the deployment regions. - -

The estimation of direct effects is a critical component of the analysis. The
direct effects consist of the location of employment by county and the regional
distribution of various categories of project-related final demands. Project-related
expenditures fall into four major categories: consumption expenditures originating
from camp payrolls; consumption expenditures originating from base payrolls; base
procurement expenditures (which include ongoing military construction procure-
ment); and related investments in community infrastructure. Regional allocation
assumptions are combined with assumptions about wages, taxes, savings, and income
transfers to estimate the regional distribution of these expenditures.

Section 2 documents the data and assumptions used to estimate the magnitude
and regional distribution of the direct economic effects of M-X deployment.
Estimation of payroll-related consumption expenditures requires a specification of
the project's direct demand for labor, so section 2.1 discusses the direct personnel
requirements of M-X. The direct employment data used in this analysis are
presented in Appendix A of this report and Chapter 4 of the EIS. The demand for
labor would be distributed over a wide geographic area. Procurement of other
construction resources and goods and services for base operations will also affect
certain geographic areas. Section 2.2 defines the regions of influence (ROls) for this
analysis--those areas where most income and employment effects of M-X deploy-
ment would occur.

The balance of Section 2 presents the data, assumptions, and procedures used
to estimate local consumption final demands of direct employees, procurement

2

•..........•. .. .........................



YJI
Cl, CL ,

I- W( >4
w q

U OW I

0 0 Lu

040

LU L

00

j: cn (

Clu.oU'oa.

-W- x

x >7



00
uj LU

IL CL

wo L7NoI

00 c z -C

4t Z4

0L z~ cc
i U0 z -44

0 ~0 C 0
I~~l a.~ 0 U.c

C) c

z

-w U- 4 0
0U W ~ EJj f 2 0 2cn 0(10

n-. Z4
cc 4L. co -

4 c( U LU0 0 0 .

c.. 40 4U 0 0 cn

c0 4o 0 .
cc U0' X zcc- - <zQ

04 <LUi0 UL

00 00

LLU

00

E,,.

00

rr
00



z
0 wU LU

CL LU (A

CL.
- LAL

< -44L .
o ) 2 Co CC z

z U. C. 4CC

(n0 L z (
0 CL Z .C

a.* z

LU ____IDI'-

Oz ow 0
0Z'4

_j w
=) C.) * (

01 ww CC

Zw z : -'
*~ a) CflJ0 z 0U

-C'c
oiJ

za <__W__

0I 0 0

0~~ 0o D 0O4W
-J wI;0- w I



demands for goods and services, and other related investment outlays. Payroll and
income transfer assumptions are presented in Section 2.3. Section 2.4 discusses the
procedures used to estimate the distribution of consumption expenditures across the
deployment regions. Appendices F and G present camp and base payroll expenditure
projections by county resulting from this analysis. Section 2.5 presents assumptions L_ -4
regarding procurement demands for construction resources and goods and services
for base operations. Appendix H presents operations procurement figures by county.
Project-related investments in community infrastructure in those ROT towns where
significant long-term population growth is forecast are explained in Section 2.6 and
set out in detail in Appendix C.

The distribution of direct effects within the ROT counties is then used to
estimate the indirect effects of M-X deployment on the regional economy. The
indirect effects estimated in this analysis are indirect gross output changes,
earnings changes, and employment changes. Indirect impacts are estimated using
county-level impact models based on the Regional Industrial Multiplier System
(RIMS). These county-level models are explained in Section 3. The RIMS approach
and relevant estimating equations are detailed in Appendix D. Section 3.1 presents
the RIMS multiplier equation and key parameter estimates for ROT counties. Two
types of RIMS multipliers are utilized: (1) modified multipliers explicitly adjusted
for structural change in ROT county economies, and (2) unmodified multipliers
estimated on the basis of historic economic patterns in a given county. Section 3.2
explains the basis for adjusting the multipliers, and presents the industrial data
underlying these modifications. Section 3.3 presents modified and unmodified
multipliers used in the ROT counties. Multipliers are combined with estimated
earnings/output ratios and specific lag assumptions to estimate changes in gross
output and earnings (labor and proprietors income) in the regional economies as a
result of M-X deployment. These data and assumptions are presented in Section 3.4.
Estimates of earnings per worker, presented in Section 2.3, are used to calculate
indirect employment associated with the M-X project.

Section 4 presents methodologies, assumptions and data for estimating em-ployment and population impacts by county of residence. Calculations of total

M-X-related earnings and labor demand by county of work have been made, utilizing
estimates of earnings and labor demand indirectly associated with M-X deployment,
combined with direct earnings and employment estimates at the county level. Using
specific assumptions about cross-county commuting (employment-residence allo-
cation assumptions), M-X-related employment by county of work is translated into
employment impacts by county of residence. Section 4.1 presents the required
assumptions for the employment-residence adjustment. Labor demand by county of
residence can then be compared to the local labor supply to estimate labor force in-
m igration.

Figure 1-2 presents the principal components of the labor supply analysis used
in this report. Key assumptions and methodology underlying estimates of the
available resident labor force are presented in Section 4.2. The analysis uses the
best available (exogenous) baseline projections of population, and combines these

with assumptions about labor force participation rates and unemployment rates to
estimate total labor force, employment, and unemployment for each year included
in the analysis. These projections then are used to determine the resident labor
force available for M-X-related employment. The 3vailable resident labor force
represents the level of M-X-related labor demand which can be met from the local

I6
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labor force. Beyond this level of labor demand, labor force in-migration would
occur. The analysis also makes assumptions about the skill compositi )n of the
unemployed labor force. These assumptions determine the size of the available
resident labor force available for specific categories of M-X-related
employment- -construction, operations, and indirect employment- -without labor LI'
force in-migration.

This labor supply analysis is based on increments to the exogenous baseline
projections. As a consequence, the projected available resident labor force
measures the number of persons who would have been unemployed without M-X but
are potentially employable with M-X. S

Section 4.3 details assumptions and analysis required to estimate regional
excess labor demand. Estimates of the baseline local labor supply are compared to
M-X-related labor demand by county of residence. Excess labor demand, if any, is -.
calculated on a county-of-residence basis. These excess labor demand estimates are
used to project labor force in-migration as a result of M-X. In addition, these labor
force in-migration estimates rely on assumptions about unemployment or labor
turnover among M-X in-migrants, as well as the size of the secondary labor force
associated with these in-migrant workers. The model then calculates population in-
migration as a result of M-X based on estimates of labor force in-migration and on
assumptions about the demographic characteristics of the in-migrants.

Section 4.4 defines the manner by which the sub-county allocation of popu-
lation was determined. This allocation procedure is based on assumptions and policy
and planning directives about the characteristics of life-support camps and the place
of residence of military families. The model estimates the sub-county distribution
of population impacts among three different categories: community population
impacts, base population impacts, and camp population impacts. Figure 1-3
summarizes the generic sub-county disaggregation of population impacts and the
consequences of these population impacts for community services, infrastructure,
and local governmental units.

The final two sections of this report present sample results and model
validation. Section 5 takes model output for Clark County, Nevada, and discusses :
changes in employment, the projected procurement and project-related investment
for that county, and M-X-induced growth in earnings. This section also presents
sample results describing civilian labor force impacts and net population growth.
Section 6 compares changes in employment in the Nevada/Utah ROI estimated by
the economic model with results from the UPED 79 model, developed by the
University of Utah's Bureau of Economic and Business Research. The UPED 79 -
model, a dynamic economic base simulation model, forecasts lower peak regional
employment, but projects comparable results over the long run. At the county level,
differences between the two models are somewhat larger.

The nine appendices present selected project requirements data and model
output, as well as additional detail on assumptions and methodology utilized. They 0.
include:

7
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Contents Appendix

o DDA construction and assembly and checkout Appendix A
employment by county

o Construction worker daily subsistence Appendix B
estimates by craft

0 Assumptions and calculations for project- Appendix C
related offbase public and private
investment estimates

o Overview of the Regional Industrial Multiplier Appendix D
System

o Craft wage rates plus employer contributions Appendix E
for selected benefits, Nevada/Utah, August 1978

o Camp payroll expenditures by county Appendix F

o Base payroll expenditures by county. Appendix G

o Operations procurement by county Appendix H

o Impact analysis for Lander, Esmeralda, and Appendix I
Tooele counties

The composition of population impacts estimated from the economic model is
used to estimate such community service and infrastructure needs as housing,
teacher requirements, police and fire protection, land use by type, health services,
and other services. In addition, loca! and state government fiscal impacts are
estimated based on the population impacts in each of the three categories--
communities, bases, and construction camps--relying on assumptions about revenues
and outlays by type per capita as well as on intergovernmental transfer assumptions.
The community service and infrastructure model used in this analysis is documented
in ETR-28 (Social Model). The local and state government fiscal impact metho-
dologies are documented in ETR-29 (Public Finance Model).

8

'. • "



2.0 DIRECT PROJECT EFFECTS: EMPLOYMENT, REGIONS OF INFLUENCE,
AND PRO3ECT-RELATED EXPENDITURES

Deployment of the M-X system would require expenditures for labor and
materials for construction, assembly and checkout, and operations. This section
discusses the way these direct project impacts are estimated and distributed across
the deployment regions. I
2.1 M-X SYSTEM PERSONNEL REQUIREMENTS

Direct labor demands of the M-X system consist of three basic types:

o construction of the Designated Deployment Area (DDA) and OB facili-
ties;

o assembly and checkout of the DDA and OB facilities; and

o operation of system.

The M-X system's direct labor demands would be spread across a broad
geographical area. Figures 2.1-1 through 2.1-4 display the locations of the
Designated Deployment Area (DDA) camps where construction personnel and
assembly and checkout workers are assumed to be employed for each of the full and
split deployment alternatives considered.

Potential operating base (OB) locations - Coyote Spring and Ely, Nevada;
Beryl, Milford, and Delta, Utah; Clovis, New Mexico; and Dalhart, Texas - also
represent the places of employment for operating base construction, assembly and 0
checkout, and operations personnel employed on the project.

Table 2.1-1 shows locations of operating bases for the Proposed Action and the
eight alternatives. The Proposed Action and Alternatives I through 6 are sited
completely in Nevada/Utah. Alternative 7 would be located entirely in Texas/New
Mexico. The split deployment option (Alternative 8) would locate an operating base
in Coyote Spring Valley, Nevada, and one-half of the missile force (100 missiles) in
Nevada/Utah. Split deployment also would require a base at Clovis, New Mexico,
and one-half of the missiles in Texas/New Mexico.

Personnel requirements data are presented in the FEIS. Tables 4.3.3.1-4
through 4.3.3.1-7 of the FEIS present direct labor requirements for the Proposed
Action and Alternatives 1, 2, 4, and 6; Tables 4.3.3.1-11 through 4.3.3.1 -14,
Alternatives 3 and 5; Tables 4.3.3.1-16 through 4.3.3.1-18, Alternative 7;
Tables 4.3.3.1-21 through 4.3.3.1-24, split deployment, Nevada/Utah; and
Tables 4.3.3.1-27 through 4.3.3.1-30 detail labor requirements for split basing,
Texas/New Mexico.

Operations employment as defined in this study include officers, enlisted
personnel, and civilians. The construction camp numbers in Figures 2.1-1 through
2.1-4 correspond to camp numbers shown in the employment tables for DDA
construction and assembly and checkout (see Tables 4.3.3.1-5, 4.3.3.1-6, 4.3.3.1-12,
4.3.3.1-13, 4.3.3.1-17, 4.3.3.1-18, 4.3.3.1-22, 4.3.3.1-23, 4.3.3.1-28, and 4.3.3.1-29
in Chapter 4 of the FEIS). .

**,.9 i



I>

ggZ >

oz 0 Cd

-L -2I%- 4 t -4 cd Q
.%Uc >L c

J

oo~

U)c
0(1

04 0

;X4



W.

4 -4

ct

4-J

0(/ m f
CL ). C

0 E X
$- c



0I-.

04 02 C

). OM u 0 0u

V -x

U) 0

00
-4 +-

d 0

z V.) 00

4-4 -

I40

15



sv-.-

0 4->
I.-d

0 Q) 1
0 $-,::

I~~1I a.i

t E-4

17) n~ -



lS

Table 2.1-1. Locations of operating bases for the Proposed
Action and alternatives analyzed in the M-X deployment
area selection and land withdrawal environmental
impact statement.

Alternative First BaseI Second Base2  Figure
Number

Proposed Action Coyote Spring Milford, Utah 2.1-1
Valley, Nev.

Alternative I Coyote Spring Beryl, Utah 2.1-1
Valley, Nev.

Alternative 2 Coyote Spring Delta, Utah 2.1-1
Valley, Nev.

Alternative 3 Beryl, Utah Ely, Nev. 2.1-1

Alternative 4 Beryl, Utah Coyote Spring 2.1-1
Valley, Nev.

Alternative 5 Milford, Utah Ely, Nev. 2.1-1

Alternative 6 Milford, Utah Coyote Spring 2.1-1
Valley, Nev.

Alternative 7 Clovis, N.Mex. Dalhart, Texas 2.1-2
3

Alternative 8 Coyote Spring Clovis, N.Mex. 2.1-3,
Valley, Nev. 2.1-4

T3971/10-27-81

1First Base includes DDA, OBTS, and OB. *
2 Second Base for proposed action and Alternatives 1-7 includes

just the OB; for split basing (Alternative 8, the second base in-
cludes DDA and OB, but no OBTS.

3 Deployment for split basing includes 100 missiles in the Nevada/Utah
region and 100 missiles in the Texas/New Mexico region. -

Source: U.S. Air Force, Ballistic Missile Office.
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General trends in direct employment are visible from a survey of full
deployment requirements in Nevada/Utah. M-X employment would start in 1982,
with most employment initially concentrated in construction trades. M-X
construction employment would peak at more than 18,000 workers in 1986. Direct
project employment in all categories - construction, assembly and checkout, and
operations - is expected to surpass 30,000 jobs from 1986 through 1988. Direct M-X
employment would diminish rapidly thereafter, reaching a long-term level of 1 3,330
in 1991, which would continue as long as the system remained in operation.

Construction camps dispersed throughout the ROI would represent points of ,
employment for personnel engaged in construction and assembly and checkout of the
Designated Deployment Area (DDA) facilities (Figure 2.1-1). The regional distri-
bution of employment shown in these tables is critical since these construction
camps would be employment centers for more than 17,600 persons at the peak of
DDA construction and assembly and checkout activity (1986). A total of 18 camps
would be distributed over the region, with activity at each camp for a four- to six-
year period between 1982 and 1990. As many as 2,800 workers could be based in a
camp in the peak year of its activity. Just as employment growth is projected to be
very rapid, decline of employment (construction jobs particularly) would also occur
rapidly, leaving little time for regional adjustment.

Appendix A presents DDA construction and A&CO employment at the county
level on the basis of place of employment according to the counties where camps
would be located.

2.2 REGIONS OF INFLUENCE

The areas subjected to detailed analysis in this study are illustrated in Figures
2.2-1 and 2.2-2. These areas include the locations of much of the economic activity
resulting from the project. They also include those areas where impacts potentially
would be large compared to the level of economic activity without the project. The
regions of influence contain the places of employment of all construction, assembly
and checkout, and operations personnel identified in section 2. 1.

Both the Nevada/Utah and Texas/New Mexico ROls include areas where
impacts could potentially be large compared to the level of economic activity
without the project. They also include large urban places on the fringes of the rural
deployment areas themselves. These metropolitan areas could potentially
experience substantial indirect employment growth as a result of the project, and
consequently are included in the regions of influence.

Both regions of influence have been defined as contiguous areas surrounding
the deployment sites. The Reno, Nevada SMSA (Standard Metropolitan Statistical
Area) has been excluded from the Nevada/Utah) region of influence, as have the Los
Angeles and San Francisco SMSAs. Some indirect employment and other economic
effects would no doubt occur in these areas, though the level of this indirect
activity would likely be quite small compared to the economies of these metropoli-
tan centers. Dallas-Fort Worth, El Paso, Oklahoma City, and Albuquerque likewise
have been excluded from the Texas/New Mexico ROI because of the limited nature
of secondary impacts in these SMSAs. The "leakage" of expenditures from the ROI
to these areas has been taken into account in this analysis.

19

*I q



- . . *- .-

* ---4-4

uiA

---.

LU Cd

z,-

-~ ~ ~ L - - t----j
cc1

IL

LU 04

*U . 0

20-

00
. * * * .



4--

100

zu

W I-

II

0 w

W C,

z u.

Cc

21U

*LIc
K - - - - - .---.--



Several counties in both ROIs were excluded from detailed socioeconomic
analysis even though they would contain DDA facilities. Esmeralda and Lander
counties in Nevada, Tooele County in Utah, and Lea and Guadalupe counties in New
Mexico would contain M-X shelter facilities and roads through these counties have j
not been included in the modeling system. It may be possible to avoid locating -6
facilities in Lea and Guadalupe counties, even with full deployment in Texas/New
Mexico. No construction camps are projected to be located in these counties.
Workers presumably would travel on a daily basis from the camps to work sites in
the excluded counties, returning after each day's work. Moreover, the camp
locations are closer to communities within the ROls defined in Figures 2.2-1 and
2.2-2 than to communities in these five excluded counties. This would imply
minimal spillovers effects into the excluded counties. Consequently, impacts in
these five counties would be much smaller than in adjacent counties included in the
formally defined ROI. The impacts which would occur probably would consit4 of
expanded restaurant and service establishments oriented to supplying worker
demands during the work day. See Appendix I for a separate analysis of potential
impacts to Lander, Esmeralda, and Tooele counties. 0 0

2.3 PAYROLL AND INCOME TRANSFER ASSUMPTIONS

EMPLOYEE EARNINGS (2.3.1)

Table 2.3-1 displays the earnings-per-worker assumptions used in the M-X
economic analysis. M-X construction workers are projected to earn in excess of
$30,000 per year (in FY 1980 dollars) including overtime earnings and subsistence
pay. Construction workers in Nevada/Utah are projected to receive an average of
$37,110 per year, and $32,270 per year in Texas/New Mexico. Assembly and
checkout workers and military officers are expected to receive approximately
$25,000 and $25,800 per year respectively, civilian operations personnel, $19,700 per
year, and enlisted personnel earnings would be $1 1,400 per year. Workers indirectly
employed by M-X are projected to receive $14,500 per year in Nevada/Utah and
slightly less--$14,460 per year--in Texas/New Mexico.

The earnings estimates for assembly and checkout workers, officers, civilian
operations personnel and enlisted personnel were supplied by the U.S. Air Force,
Ballistic Missile Office. Construction worker earnings have been estimated using
data presented in Tables 2.3-2 through 2.3-9. Earnings of indirect M-X employees
have been estimated using data presented in Tables 2.3-10 through 2.3-15 of this
report.

Construction Earnings

The average construction worker earnings presented in Table 2.3-1 have been
derived from craft-specific labor requirements and wage rates. Table 2.3-2
presents total construction labor requirements by year for 21 occupational
categories for the Proposed Action for the years 1982-89. These estimates were
derived by the task force for manpower requirements in March 1981. Project
demands would be greatest for: (1) operating engineers--a total of more than
1 3,000 work-years during the 1982-89 period; (2) camp and kitchen workers, with
requirements for more than 12,000 work-years during the construction period; (3)
laborers, with a demand in excess of 10,000 work-years; (4) overhead workers, at
about 9,500 work-years; and (5) Corps of Engineers personnel at more than 7,000
work-years from 1982 through 1989.
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Table 2.3-1. Annual earnings-per-worker assumptions for M-X economic impact
analysis (FY 1980 dollars per year).

Earnings Assumption I..-.
Employment Type Fiscal Year 1980 Dollars

Construction workers"

Nevada/Utah 37,110

Texas/New Mexico 32,270

Assembly and checkout workers 25,000

Officers 25,800

Enlisted personnel 11,400 I
Civilian operations personnel 19,700

Indirect employees

Nevada/Utah 14,500

Texas/New Mexico 14,460

T2340/9-24-81/F

Assumes 2,080-hour-year and is based on an average of trades required. It also

includes $5,400 subsistence allowance. See following tables.

Sources: Construction - See following tables.
A & CO - U.S. Air Force, Ballistic Missile Office.
Operations (Officers, enlisted personnel, and civilians) - U.S. Air Force,

Ballistic Missile Office.
Indirect - U.S. Department of Commerce, Bureau of Economic Analysis,

Regional Economic Information System, 1981.

2 3
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Table 2.3-4. Total hours required, total payroll, and average hourly
rate by craft, DDA facilities construction in Nevada/Utah.

Total...Cours Total Hourlr
Craft Hours Payroll RateRequired

Carpenters 3,728,142 52,894,885 14.19

Electricians 2,960,116 53,685,592 18.14

Ironworkers 8,080,300 128,046,815 15.85 " "

Laborers 20,107,746 216,887,547 10.79

Cement Masons 105,736 1,478,189 13.98

Millwrights 1,314,240 18,656,233 14.20

Operating Engineers 24,481,697 397,965,255 16.26

Painters 480,086 7,144,423 14.88

Piledrivers 3,694,234 51,626,886 13.97

Pipefitters 936,440 15,338,343 16.38

Plasterers 2,051 28,676 13.98

Plumbers 149,058 2,430,031 16.30

Teamsters 10,335,922 128,946,192 12.48

Tilesetters 87,115 1,217,871 13.98

Tunnel & Shaft Workers 210,000 2,238,900 10.66

Camp Operations Workers 26,682,942 204,610,213 7.67

Security 2,498,196 15,969,272 6.39

Clerical, Professional, 982,488 9,167,591 9.33
and Managerial

T5322/9-29-81

IIncludes employer contributions for selected benefits. Dollars are
August 1978 dollars.

Source: R.M. Parsons and Co., M-X Verifiable Horizontal MPS Con-
struction Concepts Investigation: Operational Construction
Cost Estimate, January 1981, "Labor-Project Requirements."

Note: Hourly rates shown are weighted averages of rates for numer-
ous sub-craft categories, with weights determined by the relative
proportions of sub-crafts in total DDA requirements for each
craft. For example, operating engineers include many types
of equipment operations and foremen earning from $14.88 to
$18.46 per hour (1978 dollars). The figure of $16.26 shown in
the table is a weighted average of these rates. See Appendix
E for a more detailed disaggregation of wage and hour data.
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Table 2.3-6. Average annual wage and salary payments, employment,
and payments per worker in construction, Nevada,
Utah, Texas, and New Mexico, 1979.

1979 Wage 1979 Wage 1979
and Salary and Salary Payments

State Payments Employment Per Worker
(Thousand (Number Jobs) (Dollars)
Dollars)

Nevada 537,719 27,715 19,402

Utah 528,424 35,208 15,009

Texas 6,334,094 418,040 15,152

New Mexico 456,120 35,590 12,816 0

Nevada/Utah Total 1,066,143 62,923 16,944
or Average

1

Texas/New Mexico 1 6,790,214 453,630 14,969
Total or Average1

Ratio, Texas/New Mexico 0.883
to Nevada/Utah

T5324/9-29-8 1

I Weighted average.

Source: U.S. Department of Commerce, Bureau of Economic Analysis,
Regional Economic Information System, August 1980.

290

29

I S



Table 2.3-7. Percentage shares of crafts in total M-X construction labor, average wage
rates by craft, regional wage rates, and weighted average wage rate for all
M-X construction labor, Nevada/Utah and Texas/New Mexico.

Percent Nevada/Utah Regional Texas/New Mexico
Share Wage Rate Wage Ratio Wage RateCraft

(Percent) (1978 $/Hr) (Percent) (1978 S/Hr)

Repair and Service' 4.89 16.26 88.3 14.36

Carpenters 3.06 14.19 81.2 11.52

Electricians 6.57 18.14 73.5 13.33

Ironworkers 2  5.91 15.85 77.1 12.22
Millwrights3  0.68 14.20 81.2 11.53

Cement Masons 0.22 13.98 82.3 11.51

Operating Engineers 16.72 16.26 88.3 14.36

Painters 0.28 14.88 75.2 11.19

Pipefitters 0.52 16.38 80.8 13.24

Plasterers 0.00 13.9S 82.5 11.53

Plumbers 0.32 16.30 76.8 12.52

Teamsters 6.12 12.48 88.3 11.02

Tilesetters 0.05 13.98 78.3 10.95
Laborers 13.48 10.79 81.1 8.75 S

Piledrivers 1.75 13.97 88.3 12.34

Camp & Kitchen Workers 15.14 7.67 88.3 6.77

Security 2.62 6.39 88.3 5.64

OH, Cler.,Prof., COE 21.66 9.33 88.3 8.24

Total or Average 100.00 12.20 84.5 10.33

T 5325/9-29-81

Wage rate for operating engineers is used.

Regional wage ratio is average for reinforcing ironworkers and structural ironworkers.

Regional wage ratio for carpenters is used.

Sources: Calculations by HDR Sciences based on data from U.S. Air Force, AFRCE/MX
Task Force for Manpower Requirements, "Craft Study," Attachment 6, 19 March
1981; and R.M. Parsons and Co., M-X Verifiable Horizontal MPS Construction
Concepts Investigation: Operational Construction Cost Estimate, January 1981,
"Labor-Project Requirements."
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Table 2.3-8. Average gross hourly earnings in construction,
in current dollars, United States, August 1978 *1

September 1980.- . -

Month and Year Earnings Dollars

1978

August 8.73

1979 *
October 9.40

November 9.48

December 9.55

1980 I

January 9.46

February 9.64

March 9.75

April 9.79 0

May 9.83

June 9.89

July 9.94

August 10.04 0

September 10.05

Fiscal Year 1980 Average' 9.74

Percent Change, August 1978-FY 1980 11.57

T5326/9-29-81

IFiscal year 1980 is October 1979-September 1980.

Sources: Council of Economic Advisors, Economic Report
of the President, January 1980, p. 244; and Economic
Report of the President, January 1981, p. 274.
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Table 2.3-9. Deri-iation of average annual earnings plus subsistence, construction
labor for Nevada/Utah and Texas/New Mexico deployment regions.

Variable Nevada/Utah Texas/New Mexico

Straight-time Wage plus Selected $12.20 $10.33
Benefits (August 1978 Dollars/Hour)

Change in U.S. Construction Wage, 11 .57 1 1. 57
August 1978 - FY 1980 (Percent)

Straight-time Wage plus Selected $13.61 $11.53
Benefits (FY 1980 Dollars/Hour)

Adjustmerqt for Overtime Earnings 12.02 12.02
(Percent)

Composite Straight-time and Overtime $15.25 $12.92
Wage plus Benefits (FY 1980 Dollars/Hour)

Average Annual Hours 2,080 2,080

Average Annual Earnings (FY 1980 $31,710 $26,870
Dollars/Year)

Average Subsistence Pay Supplement $5,400 $5,400
(FY 1980 Dollars/Year)

Average Annual Earnings plus Subsistence $37,110 $32,270

T5327/9-29-8 j
Assumes 2,080 hours per year, worked in 20 weeks of 60 hours each and 32 weeks
of 27.5 hours each. Gross pay for a 60-hour week, assuming 15 hours at time-
and-a-half and 5 hours at double-time, would average in Nevada/Utah $13.61x40+
$13.61xl.5xl5+$13.6lx2.0x5 = $986.725 per week, or $19,734.50 over 20 weeks.
Gross pay for the shorter work weeks would average $13.6lx27.5 = $374.275 per J
week, or $11,976.80 over 32 weeks. Total gross pay therefore would average
$19,734.50+$11,976.80 = $31,711.30 per year, or 12.02 percent over straight-time

annual earnings of $28,308.80. This same percentage is also applied to Texas/New
Mexico.

Source: HDR Sciences, based on sources cited in preceding tables.
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Table 2.3-10. Employment and payrolls covered by "j1

Nevada Unemployment Insurance Law,
January 1979 - September 1980 (Page --Q
I of 2).

Covered Covered <
Month and Year Employment Payrolls

(Jobs) (Dollars)

1979

January 358,156

February 363,067 1,139,987,444

March 372,785

April 372,115

May 377,776 1,197,074,506

June 382,977

July 384,849

August 388,858 1,264,779,518

September 391,406

October 393,559

November 394,768 1,308,003,392

December 394,811

1980

January 384,642

February 387,245 1,331,861,137

March 392,770

April 392,404

May 397,435 1,357,030,592

June 399.665

July 399,275

August 401,434 1,437,523,669

September 403,549

T5328/9-29-81 *
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Table 2.3-10. Employment and payrolls covered by _
Nevada Unemployment Insurance Law,
January 1979 - September 1980 (Page
2 of 2).

Covered Covered
Month and Year Employment Payrolls

(Jobs) (Dollars)

1979 Annual

Average or Total 381,261 4,909,844,860

Earnings/Worker - 12,878

FY 1980 Annual

Average or Total 395,130 5,434,418,790

Earnings/Worker - 13,753

Percent Change, 6.8
Earnings/Worker

T5328/9-29-81 , I
-.%

1Quarterly total.

Sources: For 1979, Nevada Employment Security Depart-
ment, Nevada Employment and Payrolls, 1979,
pp. I and 7. For 1980, personal communication, .
Mr. Dan Colbert, Nevada ESD, 11 May 1981.
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Table 2.3-11. Nonagricultural employment, payrolls, and earnings per worker in
Utah, 1979-80. I

Nonagricultural Nonagricultural Earnings/Worker
Year Employment Payrolls

(Jobs) (Thousand Dollars) Dollars Percent Change

1979 548,420 6,605,121 12,044 -

1980 554,099 7,314,740 13,201 9.6

FY 19801 552,679 7,137,335 12,914 7.2

T5329/9-29-81

1pBecause FY1980 consists of the last quarter of 1979 and the first three quarters
of 1980, FY1980 average is calculated as weighted averagc of 1979 and 1980 annual
data, with 1980 employment and payrolls receiving .75 weight and 1979 data assigned
.25 weight.

Source: Utah Department of Employment Security, Employment Newsletter, March
1981.
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Table 2.3-12. Employment and payrolls covered by
Texas Unemployment Insurance Law,
January 1979 - June 1980 (Page 1 of
2).

Covered Covered
Month and Year Employment Payrolls

(Jobs) (Dollars)

1979

January 5,317,783

February 5,354,867 16,863,648,071

March 5,416,964

April 5,445,892

May 5,486,655 17,450,253,828

June 5,526,988

July 5,481,800

August 5,498,250 18,049,468,601

September 5,560,357

October 5,595,308

November 5,624,695 19,532,255,081

December 5,647,697

1980

January 5,602,405

February 5,624,767 19,785,406,077

March 5,670,063

April 5,711,324

May 5,745,491 20,226,071,875

June 5,765,716

1979 Annua.

Average or Total 5,496,438 71,895,625,581

Earnings/Worker - 13,080

T5330/9-29-81
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Table 2.3-12. Employment and payrolls covered by
Texas Unemployment Insurance Law,
January 1979 - June 1980 (Page 2 of -_
2).

Covered Covered
Month and Year Employment Payrolls

(Jobs) (Dollars) "

FY 1980 Annual 2

Average or Total 5,665,274 79,391,644,050

Earnings/Worker 14,014

Percent Change, 7.1 0 4i
Earnings/Worker

T5330/9-29-81

1Quarterly total.
2 For employment, figure shown is nine-month average,
October 1979 - June 1980. For payrolls, figure shown
is 4/3 of the total after three quarters.

Source: Texas Employment Commission, Covered Employment
and Wages, by Industry and County, selected
issues.
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Table 2.3-15. FY 1980 earn ings-per-worker by state and deployment region.

State and Region FY 1980 Earnings/Worker

Nevada $15,032e

Utah 13,962

Nevada/Utah 14,497

Texas 14,957

New Mexico 13,971

Texas/New Mexico 14,464

0 T5743/9-17-81

Source: H)R Sciences, based on data from
state employment security departments
and U.S. Bureau of Economic Analysis.

a
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The relative proportions of each of these 21 employment categories vary from-
year to year, but the general pattern is quite similar in all years. In estimating a
weighted average wage for M-X construction employment for use in the regional
analysis, an overall average proportionate distribution of workers across these
occupational categories was used. Table 2.3-3 presents total work-year require- - ,
ments for each of the crafts for the 1982-89 period. As the table indicates, of a
total of almost 80,000 work-years required during the construction phase, only
48,000 are in construction crafts of various kinds. The remaining 31,500 work-years
are in camp and kitchen employment, security employment, and overhead, clerical,
professional, and Corps of Engineers employment. Detailed wage data for the track
crew and "other craft" categories shown in Table 2.3-2 were not available. In order .
to include these two specialized craft categories in estimating the weighted average
construction wage, the sum of the 1982-1989 totals, shown in the last column of
Table 2.3-2 (i.e., 89.5 and 155.4 for track crew dnd "other craft" categories
respectively) were distributed among the first 15 craft categories listed. The 244.9
man-years were distributed among the 15 craft categories based on their relative
share of the subtotal man-year requirempnts of the 15 craft category total (e.g., see
columns one and two of Table 2.3-3).

In military construction programming, it is standard to assume a 12 percent
contingency in planning for manpower requirements (personal communication,
W. Allen Nixon, USAF, Headquarters AFESC, September 1981). Contingency labor
requirements were distributed over the occupational categories in proportion to 0
their relative shares in the unadjusted total of about 79,500 work-years
(Table 2.3-3). This adjustment resulted in a revised 1982-89 total cumulative
work-year requirement of about 89,300 work-years. The proportionate distribution
of total cumulative employment by occupation is shown in Table 2.3-3. Operating
engineers represent 16.7 percent, and laborers, 13.5 percent of total cumulative
construction labor requirements. Other craft shares are much lower. In tot,' craft 0 0
workers represent only 61 percent of all construction labor demands. Overhead,
clerical, professional, and Corps of Engineers personnel constitute almost 22 percent
of total labor requirements- -the largest single employment category. Camp and
kitchen personnel account for an additional 15.1 percent of total construction labor
requirements over the 1982-89 period.

Total hours, total payroll, and average hourly wage rates by craft have been
compiled and reported by Ralph M. Parsons, & Co., for DDA facilities, in
M-X Verifiable Horizontal MPS Construction Concept Investigation: Operational
Construction Cost Estimate, January 1981, "Labor Project Requirements" (Table
2.3-4). Hourly wage rates paid to construction workers are based on wages and
employer contributions for selected benefits by craft, obtained from union business
offices in the Las Vegas and Reno, Nevada, and Salt Lake City, Utah, areas in
August 1978. The wage rates shown in Table 2.3-4, directly applicable only to the
Nevada/Utah ROI, are weighted averages of rates for numerous subcraft categories
with the weights in each category determined by the relative proportions of
subcrafts in total DDA requirement for each craft. For example, operating
engineers include many types of equipment operators and foremen, earning from
$14.88 to $18.46 per hour (1978 dollars). The figure of $16.26 is a weighted average
of these rates. Appendix E contains a more detailed disaggregation of the wage and
hour data to the subcraft level. As a result, the hourly wage rate data shown in
Table 2.3-4 include wage rate differentials paid for construction foremen as well as
for craft helpers and apprentices.
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In order to estimate Texas/New Mexico construction wages, data from the
U.S. Department of Labor, Bureau of Labor Statistics kBLS) were used to estimate
wage differentials between the Nevada/Utah region and the Texas/New Mexico
region. (See U.S. Department of Labor, "Union Wages and Benefits: Building
Trades," July 3, 1978, Washington, D.C.). Texas is in the Southwest Region as
defined by BLS while New Mexico is in the Mountain Region for BLS data collection
purposes. Table 2.3-5 presents average regional wages compiled by BLS for July
1978. The table also shows the Nevada/Utah wage data compiled by Ralph m.
Parsons & Co. for Nevada/Utah in August 1978. Since the BLS data are for
journeymen workers only, the Parson data presented in Table 2.3-5 are for
journeymen workers only, without adjustments for foremen and craft assistants.
Table 2.3-5 then presents relative wage ratios for the Southwest and Mountain
Regions as an average, compared to the Nevada/Utah data compiled by R. MVl.
Parsons & Co. Rates in Nevada/Utah exceed the Southwest-Mountain average oy as
nuch as 26.5 percent or $4.72 per hour for electricians. The smallest proportionate

disparity between rates in the two regions is 17.5 percent for plasterers, or $2.45
p er hour. For the I1 principal crafts reported in the BLS publications, the relative
wage ratios (last column in Table 2.3-5) were multiplied by the corresponding hourly
rates for the Nevada/Utah ROI (last column in Table 2.3-4). The results yield hourly
wage rates assumed for the Texas/New Mexico ROI (Table 2.3-7).

Since data are available from the Bureau of Labor Statistics only for 11
?rincipal construction crafts, data are required for wages plus employer
contributions for selected benefits for operating engineers, teamsters, camp
operations workers, and security personnel. In order to estimate regional wage
disparities between Nevada/Utah and Texas/New Mexico for these remaining
categories, wage and salary payments per worker in construction have ueen
estimated for Nevada, Utah, Texas, and New Mexico for 1979 using data from the
Regional Economic Information System of the U.S. Bureau of 1conomic Analysis.
These data are presented in Table 2.3-6. Wage and salary payments per worker in
construction are highest in Nevada, about $19,400 per year, and lowest in New
',Iexic(, about $12,800 per year. The average for the Nevada/Utah region is
approximately $16,900 per year while the Texas/New Mexico average is about
$15,000 per year. Consequently, the ratio of Texas/New Mexico wages to
Nevada/Utah construction wage payments is 88.3 percent (Table 2.3-6). This
proportion is used to calculate regional wage differentials for those craft categories
for which the BLS craft-specific data are not available kTable 2.3-7). These
categories include repair and service workers, operating engineers, teamsters, pile
drivers, camp and kitchen workers, security personnel, and overhead clerical,
professional, and Corps of Engineers personnel.

In summary, the approach used in this analysis is to utilize the detailed wage
rate data collected by Ralph M. Parsons & Co. for Nevada/Utah. These figures were
then adjusted for the relative demands of the various subcraft categories as well as
the demands for construction foremen, as the best available data on craft wages for
those crafts required by MI-X. Comparable Texas/New Mexico wages were
estimated using relative wage ratios for specific crafts in each region. Tnis
approach has the advantage of incorporating the subcraft, foremen, and helper
detail available in the Parsons data while still accounting for regional differences in
construction wages.

Table 2.3-7 presents the Nevada/Utah wage rate data (1978 dollars), the
percentage shares in cumulative employment work-year totals for each construction
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S
craft, the regional wage ratios for these crafts, and the estimated Texas/New
Mexico wage rate (1978 dollars). The percentage share figures of all craft

categories (i.e., last column of Table 2.3-3) are used as weights to calculate
weighted average regional wage rates for M-X construction labor. In Nevada/Utah
the average M-X construction wage is $12.20 per hour (1978 dollars), and in -_-

Texas/New Mexico, $10.33 per hour, (1978 dollars), 84.5 percent of the Nevada/Utah
figure. These data were adjusted to an FY 1980 dollar basis by using a time series
on average gross hourly earnings in construction in the United States on a monthly
basis from August 1978 through September 1980 (see Table 2.3-8). These data are
collected by the U.S. Bureau of Labor Statistics and reported by the Council of
Economic Advisors in the Economic Report of the President, January 1980 and 0 0
January 1981. From August 1978--the date of collection of the Parsons wage rate
data--to a fiscal year 1980 average, average gross hourly earnings in construct ion in
the United States in current dollars increased from $8.73 per hour to $9.74 per hour.
The latter figure of $9.74 is the 12-month average for October 1979 through
September 1980--FY 1980. This change represents an 11.57 percent increase from
August 1978 to FY 1980 as a whole. S

Table 2.3-9 adjusts the Nevada/Utah and Texas/New Mexico regional constric-
tion wages specific to the M-X project to account for wage increases from August
1978 through FY 1980, to account for probable overtime earnings, to account for
average annual subsistence payments, and to convert hourly earnings to an annual
earnings basis. In Nevada/Utah, the average straight time wage plus selected
benefits in August 1978 dollars per hour of $12.20 is equivalent to $13.61 in FY 1980
dollars per hour. To account for overtime earnings, this analysis assumes that each
worker would work an average of 2,080 hours per year, in 20 weeks of 60 hours each
and 32 weeks of 27.5 hours each. Gross pay for a 60 hour week, assuming 15 hours
at time and a half, and 5 hours of double time, would average $986.73 per week, or
$t19,734.50 over 20 weeks in Nevada/Utah. Gross pay for the shorter work weeks
would average $374.28 per week, or $11,976.80 for 32 weeks. Total gross pay,
therefore, would average $31,710 per year or 12.02 percent above straight time
annual earnings of $28,308.80 per year. This same percentage has also been applied
to Texas and New Mexico. At an average subsistence pay supplement of $21 per
work day, in FY 1980 dollars, an annual average subsistence pay supplement of
$5,400 would accrue to each worker. Thus, the total average annual earnings plus •
subsistence for a Nevada/Utah construction worker would be $37,110.

In Texas/New Mexico the straight time wage plus selected benefits in August
1978 dollars per hour of $10.33 has been increased to $11.53 after adjustment to FY
1980 dollars per hour. The composite straight time and overtime wage plus benefits
would amount to $12.92 per hour. For a 2,080 hour work year, average annual
earnings in FY 1980 dollars would amount to $26,870. Assuming the same average
subsistence pay supplement as in Nevada/Utah, average annual earnings plus
subsistence in Texas/New Mexico would amount to about $32,270.

Indirect Worker Earnings

Data are available through 1979 for earnings and employment for each of the
four states from the Regional Economic Information System of the U.S. Bureau of
Economic Analysis. These data have been updated to an FY 1980 dollar basis using
wage inforination available fron state sources. Tables 2.3-10 through 2.3-13
present the data used for each state to update state-wide average earnings to an FY
1980 basis.
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In Nevada, the data have been obtained from the state's Employment Security
Department, and relate to employment and payroll's covered by the Nevada
unemployment insurance law for January 1979 through September 1980 (Table
2.3-10). In 1979, annual average earnings per worker amounted to $12,878. For FY
1980, annual average earnings per worker were $13,753. This represents a 6.8 .
percent increase from the 1979 annual average to the annual average for the fiscal
year ending in September 1980.

In Utah, available data relate to non-agricultural employment and payrolls for
1979 and 1980, and have been obtained from the Utah Department of EmDloyment
Security (Table 2.3-11). FY 1980 payrolls per worker were 7.2 percent higher than 6 0
the 1979 annual average. The FY 1980 figure was calculated as a weighted average
of 1979 and 1980 annual data, with 1980 employment and payrolls receiving a .75
weight, and 1979 data assigned a .25 weight.

In Texas, covered employment and payrolls for 1979 and the first si. months of
1980 are presented in Table 2.3-12. The source of these data is the Texas I
Employment Commission. The 1979 annual average earnings per worker equalled
$13,080. FY 1980 annual average earnings per worker, $14,014, were 7.1 percent
higher than the 1979 annual level. For Texas, since only the first six months of 1980
were available at the time this analysis was performed, FY 1980 employment has
been estimated as the nine-month average of October 1979 through June 1980. For
payrolls, FY 1980 total has been estimated as four-thirds of the total after the first I •
three quarters of FY 1980.

Table 2.3-13 summarizes employment and payroll data covered by New Mexico
unemployment insurance law for 1979 and the first two quarters of 1980. The 1979
annual average earnings per worker for covered employment was $11,A95. For FY
1980, based on estimates for the first three quarters, average annual earnings per 0
worker increased to $12,729, 7.0 percent above the 1979 annual average level.

Table 2.3-14 updates 1979 earnings per worker data for these four states to FY
1980 dollars using the percentage changes calculated for state wages from employ-
ment security agencies.

Table 2.3-15 calculates regional average earnings per worker for FY 1980 for
Nevada/Utah and Texas/New Mexico. In Nevada/Utah the regional average wage is
estimated at $14,497 per year. In Texas/New Mexico the regional average earnings
figure is $14,464 per year. These data are used to estimate indirect employment on
the basis of projected indirect earnings resulting from M-X activity in the
deployment regions (see Section 3.0). 0

INCOME TRANSFERS (2.3.2)

Federal Income Tax Rates

The income tax rates used in this analysis are progressive, and reflect the I S
general structure of federal income taxes. All tax rates shown are effective rates,
and make allowances for deductions and exemptions. Construction workers, with
incomes above $30,000 annually, are assumned to pay 22 percent of their gross
incomes in taxes. Assembly and checkout workers, officers, and civilian operations
personnel, with annual incomes in the range of $19,700 to $25,800, are all assumed
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to pay 17 percent of their gross incomes in federal income taxes. Er.listed
personnel, with significantly lower incomes (S 11,400 per year) are assumed to pay 10
percent of their gross incomes in federal income taxes.

Table 2.3-18 displays representative federal income tax calculations for each AL_ -
category of direct M-X employment. The table displays representative exemptions
and deductions for workers in each employment category, by marital status. For
construction workers, a married worker is assumed to have $6,000 per year in
personal exemptions and deductions in excess of the standard deduction of $3,400
per year. The married construction worker's family size (see Section 4 of this
report) is assumed to average 3.6 persons, so that, at the current exemption rate of
$1,000 per person, $3,600 would be exempt from federal income tax. In addition,
many workers in this income bracket would have itemized deductions in excess of
the standard deduction of $3,400 per year, so a figure of $6,000 has been used in this
analysis -- $3,600 for personal exemptions and an additional $2,400 for itemized
deductions for the typical married construction worker. This would imply a taxable
income of $28,690 per year ($34,690 as an average for both Nevada/Utah and S
Texas/New Mexico minus $6,000 in exemptions and deductions). Using the 1980 tax
rate schedules, this would imply a tax liability of $5,814 per year, and would
represent 16.8 percent of the married construction worker's gross earnings (see U.S.
Internal Revenue Service, Tax Rate Schedules X and Y for 1980, from 1040, and
schedule TC).

For a single construction worker, exemptions and deductions are assumed to
equal $2,000, considerably less than those for a married worker. This would consist
of $1,000 in personal exemptions and an additional $1,000 representing average
itemized deductions in excess of the standard deduction. Consequently, taxable
income would amount to $32,690, implying a tax liability of $9,146 per year, or
26.4 percent of the single worker's gross earnings,

An average federal income tax rate of 22.0 percent has been usfd for
construction workers as a whole. This rate is the simple average of married and
single construction worker tax rates. This analysis was based on 1980 tax rates, and
hence was prior to the recent enactment of federal legislation reducing federal
income tax rates. Reduced tax rates would result in a larger percentage of workers'
earnings available for spending in the deployment regions and elsewhere. Thus, M-X
employment and income impacts would be slightly larger with the tax cut than
without it.

Assembly and checkout workers, officers, and civilian operations workers with
average gross incomes of $23,500 are assumed to have exemptions and deductions of
$4,000 if married and $1,250 if single. For married workers with average family
sizes of 3.4 to 3.6 persons per household (see Section 4), the $4,000 figure represents
a personal exemption of $3,600 for the average household plus $400 in itemized
deductions in excess of the standard deduction. The single worker with $1,250 .
dollars in exemptions and deductions would have a $1,000 personal exemption and an
average of $250 for itemized deductions in excess of the personal deduction. This •
would imply a tax liability of $3,105 for the married worker, and $4,942 for the
single worker. This represents an average effective tax rate of 13.2 percent for the
married worker and 21.0 percent for the single worker. All workers in this group are
assumed to pay 17.0 percent of their gross earnings in federal taxes, the simple
average of married and single worker rates.

4 5
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Enlisted personnel, earning $11,400 per year in FY 1980 dollars, are assumed
to pay 6.0 percent of their gross incomes in federal taxes if tney are married, and
12.9 percent of their gross incomes in federal income taxes if they are single. A
composite figure of 10.0 percent is assumed for this analysis.

State Income Tax Rates .

The Utah and New Mexico state income tax rates shown in Tables 2.3-16 and
2.3-17 are derived using calculations and assumptions similar to those for federal
income tax rates. All rates shown are effective average tax rates, making
allowance for representative deductions and exemptions. As with federal tax rates,
the state income tax rates in New Mexico and Utah are progressive, reflecting tile
general structure of state income taxes. The Utah state income tax would amount
to 6.0 percent of gross income for the more highly paid construction workers, and
5.4 percent of gross income for the lower-paid assembly and checkout and civilian
operations personnel. The state income tax rates paid by military personnel--2.0
percent--represent averages for states where military personnel claim residence,
not for the state of Utah. In New Mexico, the effective state income tax rates are
substantially lower than in Utah--2.8 percent for the construction workers and 1.9
percent for assembly and checkout and operations workers. The same tax rate
assumption of 2.0 percent for officers and enlisted personnel is applied in New
Mexico as in Utah. This same percentage applies to military personnel in Texas and
Nevada as well, though neither state has a state income tax.

Personal Savings Rates

Construction workers are assumed to have an average rate of personal saving
of 7.0 percent of gross earnings. Assembly and checkout workers, officers, ana
civilian operations personnel are assumed to save 5.0 percent of their gross annual
earnings. Enlisted personnel are assumed to save 3.0 percent of their earnings.

These savings rate assumptions are consistent with aggregate U.S. individual
saving behavior. In 1980, personal saving in the United States amounted to 4.8
percent of total personal income. Personal saving as a percentage of total personal
income declined from about 7.0 percent in 1970 to the range of 4.4-4.8 percent
during 1977-80 (See Council of Economic Advisors, Economic Report of the
President, Washington, D.C., January 1981, p. 258).

Earnings per worker !or most M-X employees would be significantly higher
than average U.S. earnings per worker. In 1979, earnings per worker for all wage
and salary and proprietary workers in the United States averaged $14,081 dollars
(see ETR-2A). In FY 1980 dollars, this figure would be $14,991 kcalculated using the
percentage change in the implicit price deflator for gross national product from
1979 through FY 1980 -- a percent change of 6.46 percent. See Council of Economic
Advisors, January 1981, p. 236). Since personal savings rates tend to increase with
income, personal saving as a percent of gross earnings for most M-X employees
would be higher than personal savings as a percentage of income for U.S. workers as
a whole. The higher the earnings above the U.S. average, the higher the rate of
personal savings above the U.S. average. Construction workers, with incomes in
excess of $30,000 per year, consequently are assumed to save much more than the
recent U.S. average of 4.4-4.8 percent of income--7.0 percent of their gross annual
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Table 2.3- 16. Tax, savings, and income transfer assumptions for Texas/New. ..Mexico deployment region (percent).

Federal N. Mex. FederalState Personal Social Retire- Earnings
Employment Income Income Savings Security ment Spent

Type Tax Tax Rate Tax Rate Contri- Outside
Rate Rate I bution Region

Construction
Workers 22.0 2.8 7.0 6.0 8.0

Assembly and
Checkout •
Workers 17.0 1.9 5.0 6.0 8.0

Of ficers 17.0 2.0 5.0 6.0 25.0

Enlisted
Personnel 10.0 2.0 3.0 6.0 30.0 0 S

Civilian
Operations
Personnel 17.0 1.9 5.0 - 7.0 13.0

T2972/9-29-81 S 0

Note: All tax rates shown are effective rates, and include allowances for deductions
and exemptions.

IRates shown for officers and enlisted personnel represent averages for states
4 where military personnel claim residence. 5 _

Source: HDR Sciences, 1981, based on information from U.S. Air Force and
other federal and state agencies. See text and Tables 2.3-18 and 2.3-19.
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Table 2.3-17. Tax, savings, and income transfer assumptions for Texas/New
Mexico deployment region (percent).

N. Mex. Federal Earnings
Federal State Personal Social Retire- Earnings

Employment Income Income Savings Security ment Spent
Tax Rate Tax Rate Contri-

Rate RateI bution Region

Construction
Workers 22.0 2.8 7.0 6.0 - 8.0

Assembly and
Checkout
Workers 17.0 1.9 5.0 6.0 - 8.0

Officers 17.0 2.0 5.0 6.0 - 25.0

Enlisted
Personnel 10.0 2.0 3.0 6.0 - 30.0

Civilian
Operations
Personnel 17.0 1.9 5.0 - 7.0 13.0

T2972/9-29-8 1

Note: All tax rates shown are effective rates, and include allowances for deductions 0
and exernptions.

IRates shown for officers and enlisted personnel represent averages for states
where military personnel claim residence.

* S
Source: HDR Sciences, 1981, based on information from U.S. Air Force and

other federal and state agencies. See text and Tables 2.3-18 and 2.3-19.
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Table 2.3-18. Representative federal income tax calculations for direct M-X -0
employees.

A&CO, Officers,
Item Construction Civilian Enlisted

Operations 0 0

Average gross earnings 34,690 23,500 11,400

($/yr)

Exemptions, deductions

Married ($/yr) 6,000 4,000 3,500 0

Single ($/yr) 2,000 1,250 1,000

Tax payments

Married ($/yr) 5,814 3,105 684

Single ($/yr) 9,146 4,942 1,471

Average tax rate

Married (percent) 16.8 13.2 6.0

Single (percent) 26.4 21.0 12.9

Composite tax rate (percent) 22.0 17.0 10.0 S 0

T6043/1O-2-81

lEarnings are averages for the employment types shown.

Sources: For earnings, U.S. Air Force, U.S. Bureau of Economic Analysis,
and U.S. Bureau of Labor Statistics (see preceding tables). For tax
information, U.S. Internal Revenue Service, Washington, D.C., tax
rate schedules X (single taxpayers) and Y (married taxpayers) for
1980, form 1040, and schedule TC.

I
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earnings. Assembly and checkout workers, officers, and civilian operations
personnel, with incomes above the U.S. average, but lower than construction
workers, are assumed to save about 5.0 percent of their gross annual earnings. " -

Enlisted personnel, with incomes below the U.S. average, are assumed to save 3.0
percent of their gross earnings. 4

Social Security Tax Rates

All direct M-X employees would be subject to payment of social security
payroll taxes with the exception of federal civilian employees. These persons are
assumed to contribute to the federal retirement fund. As a simplification, for all

persons paying social security taxes, 6.0 percent of gross earnings are assumed to be
paid in social security payroll taxes. This figure is applied to all of gross earnings,
while the social security tax actually applies only to earnings up to the wage base.
In 1980, workers were required to pay 6.13 percent of their gross earnings up to
$25,900 per year in social security taxes. In 1981 the tax rate was raised to 6.65
percent of gross earnings up to $29,700 per year. In 1982, the social security tax
rate is scheduled to be raised to 6.70 percent, while the wage base is indexed to
increases in the average wage. In 1983 and 1984, social security taxes are scheduled
at 6.70 percent of gross earnings up to the indexed wage base. In 1985, the social
security tax rate would be raised to 7.05 percent, and in 1986 to 7.15 percent.
Social security tax rate would remain constant at this level through 1989, and in
1990 would be raised to 7.65 percent. The wage base would increase each year
according to increases in the average wage level.

At the 1981 tax rate and wage base--the only year for which the actual wage
base is known--a payroll tax of 6.65 percent on the first $29,700 of gross earnings is
equivalent to 5.3 percent of gross earnings for Nevada/Utah construction workers
with projected incomes of $37,110 per year, and 6.1 percent of Texas/New Mexico 0
construction workers with projected incomes of $32,270 per year. The figure of 6.0
percent is used as an average for this category. Other direct M-X employees are
assumed to pay the same 6.0 percent payroll taxes for social security. Actual tax
rates probably would be slightly higher- -6.70-7.65 percent. However, tie bias
introduced by the projected changes in social ,ecurity taxes would have a very small
effect on personal consumption expenditures.

Federal Retirement Contributions

Only federal civilian operations personnel would contribute to the federal
retirement fund. The contribution rate is 7.0 percent of gross earnings. Federal
civilian operations personnel would not be subject to social security taxes since
these workers currently are not covered by the social security system.

Earnings Spent Outside Region

In addition to income and payroll tax payments, retirement contributions, and
0 personal savings, a fraction of the earnings of direct M-X employees is assumed to

be spent outside the ROI or at various base facilities, such as the base exchange.
Earnings spent at onbase facilities are assumed not to enter the local economy.
These earnings, consequently, would not have a multi;)lier effect on local economic
activity. Civilian M-X employees in Nevada/Utah are assumed to spend 13.0
percent of their earnings outside the ROI. Officers are assumed to spend
25.0 percent of their earnings either at the onbase facilities or outside the ROI,
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while enlisted personnel are assumed to spend 30.0 percent of their earnings atonbase facilities or outside the ROL."

These assumptions are based on data for U.S. Air Force installations surveyed 7:1
in 1978 to determine average consumption expenditure patterns of Air Force
personnel. Table 2.3-19 displays some of the results of this survey which would
apply to M-X. For a typical U.S.A.F. installation included in the survey, DOD
ci, ilians were found to make 88 percent of their personal consumption expenditures
within the region, and the other 12 percent outside the region. Offbase personnel
make 59 percent of their consumption expenditures in the region, and 41 percent of
their expenditures onbase or outside the region. Onbase personnel were found to .
make 51 percent of their consumer purchases in the region, and 49 percent of their
purchases onbase or outside the region. In this analysis, figures for construction,
A&CO, and civilian operations workers are assumed to be the same as those for
DOD civilians in the 1978 survey.

These spending patterns are based on total personal consumption expenditures, 0
rather than total earnings. Personal consumption expenditures are equivalent to
earnings after taxes and after savings. Based on the tax and saving assumptions
presented in Tables 2.3-16 and 2.3-17, the proportion of gross earnings, rather than
consumption, spent outside the region also has been estimated, and is presented in
Table 2.3-19. For example, civilians are likely to make 12.0 percent of their
personal consumption expenditures outside the region. If personal consumption
expenditures amount to 59.0-65.0 percent of gross income, then the percent of gross
income spent outside the region would be 7.1-7.8 percent. The estimates of personal
consumption exper itures as a percent of gross income are presented as a range,
based on differences in the state income taxes in Nevada, Utah, Texas and New
Mexico. The lower end of the range presented in Table 2.3-19 is for Utah, since it
has the highest state income tax of any of the four states considered. The upper end 0 @
of the range is for Nevada or Texas, which have no state income tax. Thus, for
Utah, an assumption of 12.0 percent of personal consumption expenditures outside
the region, when personal consumption expenditures represent 59.0 percent of gross
income, is equivalent to 7.1 percent of gross income spent outside the region. The
tax liabilities and saving behavior of construction, assembly and checkout, and
civilian operations workers differ somewhat, so even though regional consumption S 5
behavior is assumed to be the same for these three groups, the fraction of gross
earnings spent outside the region varies slightly among the civilian M-X employees.
For the three categories of civilian M-X employees, the percent of gross income
spent outside the region, using the U.S.A.F. average consumption behavior patterns,
ranges from 7.1 to 8.5 percent. * *

For military personnel, officers are assumed to have consumption expenditures
closest to the offbase category in the 1978 U.S.A.F. survey, while enlisted personnel
are assumed to have consumption patterns closest to the onbase average in the 1978
survey. As a consequence, officers would make 59.0 percent of their personal
consumption expenditures in the region, and 41.0 percent outside the region. Since
personal consumption expenditures represent 70.0 percent of gross earnings for 0 -
officers as a group, a total of 28.7 percent of gross income would be spent outside
the region on the basis of the U.S.A.F. average consumption patterns. For enlisted
personnel, a total of 51.0 percent of their personal consumption expenditures would
be made in the region, while 49.0 percent would be made outside the region. Since
personal consumption expenditures represent 79.0 percent of gross earnings for
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Table 2.3-i9. Projected earnings shares spent outside ROI, U.S. Air Force averages and M-X assumptions,
by employment type.

Item Construction A&CO Officers Enlisted Operlans

U.S. Air Force Average

Percent of personal copstruction 88.0 88.0 59.0 51.0 88.0
expenditures in region

Percent of personal construftion 12.0 12.0 41.0 49.0 12.0
expenditures outside region

Personal construction exper~itures 59.0-65.0 66.6-72.G 70.0 79.0 65.6-71.0
as percent of gross earnings

Percent of grops earnings spent 7.1-7.8 8.0-8.6 28.7 32.3 7.9-8.5
outside region

Percer of earnings spent outside
region

Nevada/Utah 13.0 13.0 25.0 30.0 13.0

Texas/New Mexico 8.0 8.0 25.0 30.0 13.0

C T6C44/10-2-31

Data for officers and enlisted personnel are offbase and onbase averages, respectively.

2 Ranges are based on differences in state income tax rates for Nevada, Utah, Texas, and New Mexico. Upper4
end of range is Nevada or Texas figure, lower end of range is Utah figure, since Utah has highest state in-
come tax rate of the four states.

C figures have been adjusted upward from U.S. Air Force averages to reflect relatively sparse nature
of RO economies. Because of preliminary state of base planning and consequent uncertainty about extent
of base services, military figures have been adjusted downward to assess "high-impact case on local econ-
omi,s.

Source: For U.S. ir Force average consumption expenditure patterns, U.S. Air Force, Headquarters Air
Force Engineering and Services Center, Tyndall AFB, Florida, based on a survey of Air Force instal-
lations in 1978.

Note: Expenditures at rnstallation facilities are considered to be outside ROI, and are treated as procurement.
see Section 2.5.
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L enlisted personnel, the percent of gross earnings spent outside the region- -on the
basis of U.S.A.F. average behavior--would be 32.3 percent.

These estimates of gross earnings spent outside the region, while derived using
tax rates specific to the four states under consideration as M-X sites, nevertheless
are based on U.S.A.F. average consumption patterns. To the extent that the
potential M-X deployment regions would be different from the regions surrounding
other U.S.A.F. installations, the U.S.A.F. average expenditure patterns should be
adjusted. In addition, to the extent that services provided on the M-X operating
bases differ from the average for the surveyed U.S.A.F. installations, the
percentages of earnings spent outside the region should be adjusted. The last two • S
lines in Table 2.3-19 present the assumptions used in this analysis regarding the
percent of earnings spent outside the region for each M-X employment type. The
civilian worker categories have been adjusted upward- -especially in Nevada/
Utah--to account for the relatively sparse nature of the ROI economy compared to
the rest of the United States. Because of uncertainty about the range of services to
be provided onbase, the assumed percentage of income spent outside the region for 0 0
military personnel has been lowered slightly from the U.S.A.F. average. This has
the effect of estimating a "high-impact" case on the local economies around the
bases.

Because the Texas/New Mexico region is somewhat more accessible from
major population centers than is Nevada/Utah, construction and assembly and S
checkout worker earnings would probably be spent over a broader area in Texas/New
Mexico than in Nevada/Utah. Much of this income would be spent outside the ROI,
and has been accounted for by distributing the project's effects on consumption final
demand over a larger region in Texas/New Mexico than in Nevada/Utah (see
Section 2.4). The percentages of earnings spent outside the region by construction
and A&CO workers in Texas/New Mexico consequently are smaller than they are for S 0
the Nevada/Utah region.

2.4 REGIONAL DISTRIBUTION OF PAYROLL CONSUMPTION EXPENDITURES

Consumption expenditures associated with M-X project payrolls would be of
two major types: expenditures originating with camp payrolls, and expenditures S S
attributable to base payrolls. Although these payrolls would be earned at well-
defined points of project activity, the consumption expenditures resulting from
these payroll earnings would be spread over a much broader area. The distribution
of these expenditures within the deployment regions has been estimated based on
two critical factors. First, the greater the population of a given community or
county within the ROI, the more likely that it will be able to provide the goods and 0
services demanded by project workers. Consequently, the level of expenditures in a
given community associated with project activity at various points in the ROI would
be expected to vary directly with the population of that community. Second, the
greater the distance between a community and points of project activity--
construction camps or bases- -the smaller the fraction of project payroll
consumption expenditures likely to be spent in that community. Distance implies
travel and information costs. As these costs rise, the attractiveness of any
particular community as a place where project workers would spend their incomes is
likely to decline.
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CONSTRUCTION CAMP PAYROLLS

Both of these factors have been taken into consideration in estimating theregional distribution of consumnption expenditures originating at 70-X construction
camps and operating base sites. For construction camps, a two-step procedure has

been followed. First, a significant fraction of total consumption expenditures within
the region has been judgementally allocated to the counties closest to the
construction camps. For this portion of expenditures, the regional distribution
across counties is the same as the allocation of employment by place of residence,
discussed in Section 4 of this report. The purpose of this purely local share of
consumption expenditures is to ensure consistency among assumptions about the
distribution of expenditures and the places of residence of project employees. The
second portion of construction camp payroll expenditures has been allocated
throughout the region using a gravity model formulation based on population and
distance squared. This portion of expenditures reflects the fact that persons may
live in one area and shop for selected items at a relatively great distance from
where they live. This would be particularly true in communities with little I
developed economies such as many of those within the ROI.

In this analysis, 45 percent of consumption expenditures attributable to
payrolls earned at construction camps are reserved for the areas closest to the
camps. This 45 percent share is based on three specific assumptions. The share of
expenditures likely to be spent in the areas closest to the construction camps would I
vary significantly depending upon the marital and family status of the construction
and assembly and checkout workers. As indicated in Section 4 of this report, it is
assumed that 50 percent of the construction workers would be married and bring
their families. For this 50 percent expenditures have been distributed such that 75
percent would be spent in the local area, and the remaining 25 percent in the region
as a whole. Even though this 25 percent would be distributed around the region,
some of these regional expenditures would, nevertheless, be assigned to the local
areas because of their relative attractiveness due to their short distances from the
construction camps.

About 25 percent of the construction workers are assumed to be single. For
* this group of workers, is assumed that 25 percent of consumption expenditures would •

be purely local, and the remaining 75 percent would be spent around the region.

The final 25 percent of construction workers are assumed to be ;narried but

are assumed not to bring their families with them to jobs in the local areas. Since it
is possible that these families would take up residence in major cities in the

4 ROl--such as Las Vegas, Salt Lake City, Amarillo, Lubbock or Clovis--10 percent of
expenditures for this group are reserved for the local areas and the remaining 90
percent are assumed to be spent throughout the region. This relatively high fraction
allows for greater expenditures in the metropolitan areas where many of these
dependents may be located.

4 Using the proportionate distribution of construction workers by marital and I
family status as weights, these assumptions specific to each marital and family type
represent in the aggregate a purely local expenditure share of 46.25 percent. The
remaining 53.75 percent would be spent throughout the ROI. -s a simplification, 45
percent of consumption expenditures are assumed local, while 55 percent are
assumed to be spent throughout the region, some of which would go to the local
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areas as well, and the balance of which would flow to those counties and
communities in the region with the greatest attractiveness.

As indicated previously, the 45 percent share of purely local expenditures has
been allocated among the counties closest to the construction camps on the basis of 9 - 0-
where the construction and assembly and checkout workers are assumed to reside.
For example, 90 percent of the workers employed in a construction camp in Lincoln
County are assumed to live in Lincoln County, while the remaining 10 percent live in
Clark County but commute to work in Lincoln. Nine-tenths of the 45 percent local
share for that construction camps payroll expenditures are assigned to Lincoln
County. The remaining one-tenth of the 45 percent share of local expenditures S 0
would be assigned to Clark County.

Tables 2.4-I and 2.4-2 present county shares in construction camp payroll
consumption expenditures based on these resident allocations for Nevada/Utah and
Texas/New Mexico respectively. The column totals in these tables sum to 45
percent of total consumption expenditures made within the ROI. The individual row
entries in each column indicate for any given camp the percentage distribution of
local consumption expenditures associated with that camp. For example, for Camp
No. I located in Lincoln County, Nevada, nine-tenths of the workers employed in
Camp I are assumed to live in Lincoln County. As a result, 40.50 percent of the
local consumption expenditures associated with that camp have been allocated to
Lincoln County. The remaining 4.50 percent of the local consumption expenditures
associated with that camp have been assigned to Clark County. The same
distribution is assumd for Camp No. 2 as for Camp No. I since both are located in
Lincoln County. While this equality is unlikely since the camps are in different
locations, the employment-residence allocations presented in Section 4 are specific
only at the county level, not at the level of the individual camp. These
employment-residence allocation assumptions consequently have been applied
equally to each of the camps in a given county. Varying this assumption may change
the results of the analysis slightly, though aggregate variation is not likely to be
great because differences in percentages associated with one camp would be offset
by countervailing differences in percentages associated with another camp. For
example, since Camp No. 1 is closer to Clark County than is Camp No. 2, the share
of local consumption expenditures going to Clark County probably would be greater S
than 4.5 percent. On the other hand, the share of local consumption expenditures
going into Clark County from Camp No. 2 probably would be less than 4.50 percent.
Thus, a possible bias for any one camp in a county would be offset by an opposite
bias for other camps in that county.

The remaining 55 percent of personal consumption expenditures originating
with construction and assembly and checkout workers employed in camps are
assumed to be distributed around the ROI according to a gravity model formulation
using population in the numerator and distance squared in the denominator. The
population and distance data for communities in and near the Nevada/Utah ROI are
shown in Tables 2.4-3 and 2.4-4. Population data are taken from the 1980 census,
while the distance data have been read from U.S. geological survey maps of Nevada
and Utah at a scale of 1:500,000. Tables 2.4-5 and 2.4-6 present population and
distance data for communities in and near the Texas/New Mexico ROI.

The attractiveness coefficients derived using a gravity model based on these
distance and population data--scaled downward by a factor of .55 to adjust for local
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expenditures--are presented in Table 2.4-7 for the Nevada/Utah RO. Table 2.4-8
presents analogous data for the Texas/New Mexico ROL. Data are presented in this
section for all of the camps. Split deployment camps would be in the same locations
as those for full deployment though fewer camps would be needed. Thus, the
coefficients for the full deployment configuration also are used for split deploy-
ment. Figures 2.1-1 through 2.1-4 illustrate the correspondence between construc- .
tion camps for full and split deployment in each of the potential deployment regions.

Table 2.4-9 and 2.4-10 present composite data on community shares in
construction camp payroll expenditures for Nevada/Utah and Texas/New Mexico.
The coefficients presented in each of these two tables are the sum of the local
coefficients and the regional gravity model coefficients presented earlier. The
community shares presented in Tables 2.4-9 and 2.4-10 determine the regional
distribution of consumption expenditures associated with each of the camps. The
dctual level of expenditures originating in a given camp would be determined by the
number of employees in that camnp in any given year, the wages earned by those
employees (as discussed previously in this section), and income transfers or leakages
out of the region (also as discussed previously in this section). The columns in
Tables 2.4-9 and 2.4-10 sum to 100 percent, indicating that all consumption
expenditures made within the set of counties and communities included in these
tables represent the sum total of regional consumption expenditures. However,
several communities included in these tables are not within the formally defined
ROT. For example, in Table 2.4-9, the second row indicates personal consumption
expenditure shares asigned to Reno, Nevada, in Washoe County. While these shares
range up to 13.5 percent (for camp 18), the resulting expenditures are relatively
sinall compared to the size of the Washoe County economy. As a consequence,
indirect employment is likely to occur in Washoe County, though the amount of
indirect employ nent and income earned would be relatively small compared to the
county's baseline employment at that time. In Table 2.4-10, a number of cities
outside the ROI but still within a reasonably short travel distance have been
included in the analysis. These cities include Oklahoma City, El Paso, Dallas/Ft.
Worth, Santa Fe, and Albuquerque. As with Reno, significant dollar expenditures
would occur in these cities. However, given the size of these metropolitan area
economies, indirect employment and income effects resulting from M-X would be
relatively small. p

BASE PAYROLLS

Tables 2.4-11 and 2.4-12 display the subregional allocation matrices used in
association with payrolls earned at the base locations. These allocation assumptions
apply to construction, assembly and checkout, and operations earnings at the base
sites. These matrices are based on informed judgement, taking into account both
distance to and attractive potential of communities near the possible base sites.

For Coyote Spring, Nevada, 95 percent of base payroll expenditures are

assumed to go to Clark County. The remaining 5 percent of base payroll

4 consumption expenditures would be made in Lincoln County.

For the Milford 01 location, 55 percent of base payroll consumption expendi-
tures are assumed to stay in Peaver County, while 35 percent of expenditures are
projected to be made in Iron County. Salt Lake/Utah and Clark counties are
projected to receive 5 percent of expenditures each.
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Table 2.4-11. Regional allocation assumptions for base payroll expenditures,
Nevada/Utah (percent).

Base Location
County Coyote Spring Milford Beryl Delta Ely

Clark, Nevada 95 5 5 -- 5

Washoe. Nevada -- -- -- -- --

Salt Lake/Utah, Utah -- 5 5 18 5

Beaver, Utah -- 55 10 -

Iron, Utah -- 35 60---

Lincoln, Nevada 5 - - 10 -- -

4White Pine, Nevada -- --- -- 90

Washington, Utah --- 10 -- --

Milard, Utah -- -- 80

Juab, Utah -- -- -- 2 --

Total 100 100 100 100 100

T398 1/9-24-8 1/F

Source: HDR Sciences. See text.
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For the Beryl operating base location, 6) _,_At of consumption expenditures
are assumed to be made in Iron C,, while Beaver County, Lincoln County, and
Washington County eacl, ,c assumed to receive 10 percent of base payroll
expenditures. As with an operating base near Milford, Clark County, and Salt
Lake/Utah counties are assumed each to received 5 percent of base payroll
consumption expenditures.

For the proposed base near Delta, 80 percent of base consumption expendi-
tures are assumed to occur in Millard County, Utah. An additional 18 percent are
assumed to flow to Salt Lake and Utah counties, while the remaining 2 percent are

ri assigned to Juab County.

For the proposed base near Ely, the relatively isolated character of White Pine
County leads to the assumption that 90 percent of base payroll consumption
expenditures would be made within White Pine County. Clark County and Salt
Lake/Utah counties are each assumed to receive 5 percent of base payroll
expenditures.

As indicated in Table 2.4-12, an operating base located southwest of Dalhart,
Texas in Hartley County is assumed to result in 55 percent of base payroll
expenditures being made in Hartley County. An additional 25 percent of expendi-
tures are assumed to occur in Dalldm County, while Potter/Randall counties and
Moore County are assumed to receive 10 percent of expenditures each.

For an operating base at Clovis, New Mexico, 65 percent of base payroll
consumption expenditures are projected to re,nain in Curry County. Roosevelt
County is assumed to receive 25 percent of these expenditures, primarily because of
the relatively short distance from the potential OB site and the City of curtales.

CThe remaining 10 percent is distributed to Lubbock County (6 percent of total
expenditures) and Potter/Randall counties (4 percent of expenditures).

Appendix F presents the estimated distribution of camp payrol! consumption
expenditures for each of the alternatives considered in this analysis. A\ppendix G
presents the estimated distribution of base payroll consumption expenditures for all

e alternatives.

2.5 M-X PROCUREMENT DEMANDS

The local procurement demands of the M-X system are of three general types:
construction materials, construction work-force support, and operations work-force

U support. Data on M-X procurement needs are incomplete--consequently, this
analysis relies on estimates derived from other military bases and preliminary
contractor plans. These data deficiencies do not appear critical, since procurement
is likely to be a much smaller source of local economic stimulus than project payroll
outlays.

* CONSTRUCTION MATERIALS (2.5.1)

Procurement of construction materials is not likely to have a significant
- impact on the economies of the regions of influence, since most of these miaterials

would be supplied fron outside the Nevada/Utah and Texas/New Mexico deployment
regions. The principal materials requirements are for cement, steel, petroleum, oil,
lubricants, lumber, sand, and gravel.
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Cement

Some of the cement needed to build the DDA and base facilities could be
supplied by local manufacturers. However, no manufacturing facilities are currently
located within the deployment regions, though several establishments are situated in
adjacent areas. Much of this productive capacity would be employed without M-X
deployment in either of the study regions, however, so the incremental output and
employment attributable to M-X would be quite small.

Steel

A portion of the steel requirements of the M-X system could be supplied
within the four deployment states. Most of the steel, however, would be imported
from outside the regions of influence. As a consequence, no significant impact from
project steel purchases is expected to occur within the deployment region.

Aggregate

Sand and gravel would be locally available, but would likely be supplied by Air
Force construction contractors directly. The labor required to excavate and
transport the aggregate is included in the direct project employment data.

Other Processed Inputs

Petroleum, oil, lubricants, lumber, and other processed construction inputs
would largely be supplied from outside the regions of influence. Some induced
economic activity within the regions would result from these procurement demands,
but the level of such activity would likely be small.

1a Construction materials procurement consequently is not treated in this ana-
• lysis as a significant source of indirect local project demand. Potential impacts of

tie M-X project on construction resource markets at a broad regional level have
been treated elsewhere in the M-X environmental impact analysis (see ETR-25,
"Cement," and ETR-26 "Steel Industry Effects").

CONSTRUCTION WORK-FORCE SUPPORT (2.5.2)

No data are available on the level and commodity composition of procurement
by Air Force construction contractors to support personnel housed in construction
camps throughout the deployment regions. This study assumes that the local
economic effects of this type of procurement are captured by the payment of
subsistence payments to construction workers. Most of this subsistence pay is
assumed to be spent within the region, and is distributed in the same proportions as "
the rest of regional construction personnel consumption demands, detailed in
Section 2.4.

OPERATIONS WORK-FORCE SUPPORT (2.5.3)

The value and composition of procurement administered by the M-X operating
bases are somewhat uncertain. The best available data are from six currently
operatirg Minuteman bases and Goodfellow Air Force Base, Texas. Table 2.5-1
presents estimates of operating procurement - both in the aggregate and per base

74

*



SS

O C

z L

>L~ 7 I r <
0-. ~C-

(NF CC -
S

< C
0':~~~11 0'CC- 0: (N(

-~~ ~ ~ ~ ~ VC SC-(a 0 Nr~;~* L

r- (N (N -- (N It -- C

EE

oZ 0': >

- .0

.a C. :: 0" (Nc"

(0 0 c C EL0~ ''

0'- .. =

M 0. C, M

a' LL (N L- - -

'0F m- C, -15'" - .' . 0



* employee - for the six Minuteman bases. More than any other existing military
installations, these six bases are similar in mission to the proposed M-X bases.
Annual base procurement per worker (in fiscal year 1980 dollars) varies from $2,371
at Malinstrom AFF3 to $4,566 at Ellsworth AFB,. Procurement per worker for these
six bases averages about $3,500 per year. All six bases are located in sparsely _l _
populated areas of the upper Great Plains, and hence are in economic and
geographic conditions somewhat similar to those of the Great Basin and High Plains.

Table 2.5-1 presents the approximate regional distribution of these procure-
ment expenditures. On the average for all six bases, 30.5 percent of procurement
was purchased within the region of influence of the base. An additional 25.4 percent 0
was purchased from the rest of the state, while the re;naining 44.1 percent
originated in the rest of the United States.

Table 2.5-2 displays the value and commodity composition of base procure-
ment for Goodfellow AFB, Texas. These data are based on a compilation of base
records obtained from analysis of the impacts of closing the base. Procurement per •
worker at Goodfellow was significantly higher than the average for the six
Minuteman bases - almost $5,000 annually compared to $3,500 (FY 1980 dollars).
Most of this procurement was concentrated in food products, utilities, and services.

The Goodfellow AFB data are of particular interest because they are consis-
tent with offbase expenditure patterns assumed in this study. The relationship 0 ]between base procurement and offbase expenditures is particularly important,

because the higher the propensity to purchase goods from onbase facilities such as
the base commissary and exchange, the lower the share of offbase consumption
expenditures and the greater the procurement demands of the base.

The Goodfellow data consequently are given greater weight in this study than S
the individual Minuteman bases. M-X operations procurement per worker is assumed
to be the simple average of Goodfellow and Minuteman procurement estimates -

$4,250 per year (fiscal year 1980 dollars).

Procurement to support workers at the Area Support Centers (ASCs) is
estimated by the Air Force to average about $1.9 million annually per ASC. This 0 0
procurement is added to the base procurement; these data are presented in
Table 2.5-3. Assuming four ASCs would be constructed for a full deployment
alternative, total ASC procurement would sum to nearly $7.7 million per year.
Since ASC staffing patterns during the phasing-in of operations personnel are
assumed to follow operating base staff levels, this annual figure has been converted
to a procurement-per-worker estimate ($575 per year), then added to base procure- S
ment, yielding a total procurement figure per operations worker of $4,825 per year.
Calculations of total procur,,nent (ASC plus O) are made by multiplying annual
procurement per worker by the number of operations workers employed in a given
year. This yields an aggregate procurement expenditure figure of $64.3 million
annually. ASC procurement is then distributed across the ROI in the same
proportions as operating base procurement. S

The average regional distribution of procurement for the Minuteman bases is
utilized in this analysis by assuming 30 percent of procurement would be supplied
from the localized region of influence of the base, an additional 25 percent would
originate in the metropolitan areas of the deployment region, and 45 percent would
be supplied from the rest of the United States. S
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Table 2.5-2. Commodity and service procurement data by industry, Goodfellow
AFB, Texas, 15 April 1977--15 April 1978. (Page I of 2)

Value of Local Percent of Total -.
Industry Purcl iases

($000s) Local Purchases

1. Maintenance and repair of military 483.9 4.6

facilities

2. Food and kindred products 3,166.8 30.0 I 0

3. Apparel and shoes 12.3 0.1

4. Other fabric products 59.6 0.6

5. Lumber products 58.4 0.6

6. Furniture 66.0 0.6 S

7. Paper and allied products 112.9 1.1

8. Printing and publishing 50.2 0.5

9. Chemicals and allied products 66.8 0.6

10. Drugs 372.8 3.5

11. Primary and fabricated metal 117.2 1.1
products

12. Machinery, except electrical 32.9 0.3

13. Office machinery 176.6 1.7

14. Electrical machinery 46.2 0.4

15. Household appliances 40.1 0.4 .

16. Motor vehicles and parts 29.4 0.3

. 17. Other transportation equipment 18.4 0.2

18. Professional equipment, instru- 279.4 2.6
ments, photography, equipment, etc.

19. Miscellaneous manufacturing 17.2 0.2

20. Communications 208.5 2.0 -

T397 3/9-8-81
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Table 2.5-2. Commodity and ser\vice procuremnent data by industry, Goodfellow
AFB, Texas, 15 April 1977--15 A\pril 1978. (Page 2 of 2)

Value of Local Dercent of Total
Industry Purchases I-ocal Purchases

MOO0S)

21. Utilities 2,089.9 19.8

22. Personal services 982.2 9.3

23. R~usiness services 1,116.7 10.6

24. Automotive and automotive repair 89.7 0.8
services

25. Miscellaneous repair services 139.2 1.3

26. Professional services 697.8 6.6 r

27. Contract training services 37.4 0.4

Total 10, 568.2 100.0

Total Fu.ll...i-ne Employees 2,(,020

Procuremnent Oer Employee,
C-urrent D~ollars 4,062

Procuremnent Per Employee,

aFY1980 flollars 4,893

T 397 3/9-28-8 1

* GNP implicit price deflator, average 1977:11-1978:1 143.85 (Economnic Report
of the President, 1980). GNP implicit price deflator, average 1979:IV-1980:11 I

=171.29(Econoinic Report of the President, 1981). Ratio: 173.29/
143 5 1.20466.

Source: U.S. A\ir Force, Headquarters Air Force Engineering and Services Center,
Tyndall APP,, Florida. Personal communication from W. \llen Nixon,
economist, 24 July 1980.
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Table 2.5-3. Procurement assumptions for area
support centers (ASCs), operating
bases (OBs), and total procurement
per worker.

Annual procurement per ASC (1980 $)

Meals $1,752,000

Personal use supplies $ 78,000 .

Fuel $ 36,500

Waste disposal $ 50,800

Total $1,917,300

Annual procurement for four ASCs $7,669,200
(full deployment, 1980$)

Total operations personnel 13,300
(full deployment)

Annual ASC procurement per $ 575
operations worker 4;

Annual OB procurement per $ 4,250
operations worker

Total annual procurement per $ 4,825
operations worker

T6045/10-2-81

Source: U.S. Air Force, AFRCE/M-X, and calcula-
tions by HDR Sciences.
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The commodity composition of operations procurement is assumed to be a
simplification of the Goodfellow AFB data. The commodity composition used in this
analysis is shown in Table 2.5-4. The most significant assumption concerns food
products, assumed to be supplied wholly from outside the ROI. Trade and
transportation services associated with food and manufactured products procure-

ment are assumed to be supplied within the ROI.

Tables 2.5-5 and 2.5-6 show the regional procurement allocation assumptions
for the base locations analyzed in this study. These figures are consistent with the
data from the TAB/A-I Environmental Narratives. For example, a base located at
Milford would be assumed to purchase 15 percent of its needs from Beaver County,
I0 percent from Iron County, and 5 percent from Washington County, a total of 30 -
percent within the immediate vicinity of the base. An additional 25 percent would
be procured from Salt Lake/Utah and Clark counties, so that 55 percent would be
obtained from within the ROI.

Appendix H presents operations procurement figures by county and community
that result from these assumptions. Since it is extremely difficult to predict the
regional distribution of procurement outlays by sector, the sectoral composition of
total procurement expenditures in each county is assumed to be that shown in Table
2.5-4. This sectoral share assumption allows the allocation of a representative mix
of procurement demands to each of the affected counties.

2.6 PROJECT-RELATED INVESTMENT 0

Construction and operation of the base and DDA facilities and the changes in
local employment and population associated with the project would require
substantial investments in local infrastructure. Some investments would be spread
broadly over the deployment region, as would be the case for highway improvements
near DDA facilities. For the most part, however, these expenditures would be
concentrated in the communities nearest the operating base locations.

Some of the investment would be public, while the rest would be from the
private sector. Since these investments themselves have secondary multiplier
effects, the level of project-related investment determines and is determined by the
extent of employment and population expansion indirectly related to the project.
Therefore, this analysis uses preliminary assumptions about total project-related
population and employment growth to estimate local investment demand.

Project-related investment has been estimated for eight different categories:
offbase housing, street facilities, school facilities, other public buildings, public and
private utilities, retail buildings, commercial buildings, and industrial buildings.
Some construction is implicit in the RIMS multiplier estimates of indirect output,
though the extent of this endogenous construction demand would not be sufficient to
capture the effects of large-scale construction. These investment demands
consequently enter the analysis as exogenous changes in final demand for a number
of construction sectors.

Tables 2.6-1 and 2.6-2 present the data used for estimating local project-
related investment. These estimates are specific to the base sizes, as well as the
fraction of military personnel and their dependents assumed to be living offbase.
All dollar values are in FY 1980 dollars, and assume an 18.5 percent increase in

80

- .- .. . . . .-0



S 0

Table 2.5-4 Commodity composition of M-X base operations
procurement.

R.I.M.S Procurement -_
Sector Commodity Share

Number (Percent)

72 Maintenance and repair of mil. 7.7
facilities

446 Motor freight transportation 4.6

451 Communications 3.1

453 Electric services 10.3

454 Gas production and distribution 10.3

455 Water supply and sanitary services 10.2

456 Wholesale trade 9.2

457 Retail trade 3.1

466 Personal services 15.4

468 Business Services 15.4

470 Professional services 10.7

Total 100.0

T3975/9-25-SI/F

Source: Derived from data for Goodfellow Air Force Base,
Texas, U.S. Air Force. See Table 2.5-2.

Note: The proportionate distribution shown here relates only
to procurement supplied within the region of influence. 5
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Table 2.5-5. Regional allocation assumptions for base procurement expenditures,
Nevada/Utah (percent).

Base Location
County

Coyote Spring Milford Beryl Delta Ely

Clark, Nevada 50 10 15 -- 10

Washoe, Nevada -- -- -- . 5

Salt Lake/Utah, Utah 15 10 25 10

Beaver, Utah -- 15 5 .. -

Iron, Utah -- 10 15 5 --

White Pine, Nevada -- -- -- -- 30

Washington, Utah 5 5 10 -- --

Millard, Utah -- -- -- 20 --

Juab, Utah -- -- -- 5 --

0 0
Rest of U.S. 45 45 45 45 45

Total 100 100 100 100 100

T3976/9-29-81

Source: HDR Sciences, based on data from U.S. Air Force. See text and preceding
tables.
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construction costs from 1978 to FY 1980. Since the largest single component of
these expenditures would be offbase housing, the adjustment for inflation is based on
the change in the implicit price deflator for gross private domestic investment in
nonfarm residential structures. A plausible time path for each of the eight
investment categories also was incorporated into the analys.s, and is shown in the
tables. This time path assumes relatively early development of project-related
infrastructure to meet as large a share of peak population demands with permanent
facilities as feasible. Appendix C contains the assumptions and computations used
in deriving these data.
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3.0 COUNTY-LEVEL INTERINDUSTRY MODELS

The indirect and induced effects of project-related changes in final demand
within the study region are analyzed using county-level interindustry models derived kL--
from a modified version of the Regional Industrial Multiplier System. This analysis
yields estimates of total M-X-related earnings and employment by place of
employment.

The Regional Industrial Multiplier System (RIMS), originally developed at the
Bureau of Economic Analysis, U.S. Department of Commerce, estimates industry- -
specific gross output multipliers for any county or group of counties in the United
States. These multipliers are estimated from the input-output table of direct
requirements coefficients for the U.S. economy (see Phillip M. Ritz, 1979) by
adjusting these requirements to the county or regional level, using employment-
based location quotients. The methodology, data, and assumptions underlying RIMS
are presented in Appendix D. S

3.1 RIMS EQUATION AND PARAMETERS

The Regional Industrial Multiplier System estimates indirect and induced
effects of project-related expenditures in a region based on the direct effects of
those expenditures and the characteristics of the region. An econometric equation • 0
relates the indirect and induced components of the multiplier for industry j in region
r to the direct component (Ar), the fraction of total nongovernment earnings in the
region originating in farming"J(P ), the fraction of total nongovernment earnings in
the region originating in manufActuring (P2 ), and the share of total regional non-
government earnings in total U.S. nongovernment earnings (S). This relationship has
been estimated from a sample of survey-based regional input-output models for •
state and substate areas throughout the United States (see Appendix D). The RIMS
equation used in this analysis is:

r 1.6 5 - r.9
Mr= 1"6-0"79P -0.13P 2 + 0.17S+ 1.0103 logAr'

As indicated in the equation, the magnitude of the multiplier is negatively 0 I
related to the share of regional earnings originating in basic sectors- -agriculture
and manufacturing--and positively related to the size of the regional economy
compared to the U.S. economy and to the size of the direct requirements
coefficient.

Table 3.1-1 presents earnings data and RIMS parameter estimates for the 0 -
Nevada/Utah RO. The table presents total earnings, government earnings, farm
earnings, and manufacturing earnings data from which the parameters used in the
RIMS equation are derived. The estimates of P,, P , and S also are presented in the
table. These data (from the U.S. Departmenti of 2Commerce, Bureau of Economic
Analysis, Regional Economic Information System, April 1981) are for 1979, the most
recent available. 0 _

Significant differences in county economic structure are evident in the data
presented in the table. Of the 12 Nevada/Utah ROI counties, six counties have a
share of earnings originating in farming which is above the U.S. average- -Beaver,
Eureka, Lincoln, Millard, Washington, and White Pine counties. The estimate of
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RIMS parameter P1 consequently is above its U.S. average value for these counties.
Only one of the Nevada/Utah ROT counties--Juab County--has an earnings share in
manufacturing (and hence a value of the parameter P ) which is greater than the
U.S. average. The remaining counties are characterizei by values of P2 which are
less than the national average. With the exception of Clark and Salt Lake/Utah
counties, the Nevada/Utah ROT counties are extremely small compared to the U.S.
economy as a whole. Clark County was the source of 0.2 percent of total U.S. non-
government earnings in 1979, and Salt Lake/Utah counties were the source of 0.3
percent of total U.S. nongovernment earnings.

The value of the variable A. is determined in the RIMS model using the
direct requirements matrix from "khe 1972 input-output study for the United
States and regional location quotients estimated primarily from 1979 County
Business Patterns (CBP) employment data. The location quotients derived from the
CBP data represent an estimate of the relative concentration of the region's
employment in each industry. The techniques used in this estimation are described
in Appendix D. Given values of Ar. and the RIMS parameters presented in Table 3.1-
1, the RIMS equation estimates th total gross output multiplier for each industry in
each of the Nevada/Utah ROT counties.

Table 3.1-2 presents analogous earnings data and RIMS parameter estimates
for the Texas/New Mexico ROT counties. The estimates of P , P , and S are derived

* in the same fashion as for the Nevada/Utah ROT counties, Ind irom the same data
source. The dependence of the Texas/New Mexico ROT counties on farm earnings is

- greater than is the case for Nevada/Utah. Of the 24 Texas/New Mexico ROT
counties, 18 have a larger share of non-government earnings in farming than the
U.S. average. In addition, because of the volatility of farm earnings, some of the
county farm earnings estimates for 1979 were negative. For these counties a zero
value is used for the RIMS parameter P Only two counties--Moore and Parmer in
Texas--had 1979 earnings shares in manufacturing greater than the U.S. average.
As indicated by the values of the parameter S, all of the county economies in the
Texas/New Mexico ROT are extremely small in comparison to the U.S. as a whole.

* 3.2 MODIFIED LOCATION QUOTIENTS

One of the regional economic impacts of M-X deployment would be the
development of new economic sectors. For example, building an M-X operating N.'

base or DDA facilities in a county would be likely to result in the development of
new construction firms which would not be there without M-X. During the
operating phase, a number of service and trade firms probably would locate in the
region which would not be there in the absence of M-X. In order to account for
these changes in county economic structure--changes which are the result of M-X
deployment--this analysis introduces modifications to the employment-based
location quotients utilized for a number of sectors in the local economies.

Modifications to location quotients are based on comparisons to other regions
that currently contain Air Force -es. These comparisons are of two types. First,
a review of employment patterns )unties containing Minuteman bases indicates a
relatively large share of county employment in the service and trade sectors. -
Second, location quotients were calculated for the regions containing Cannon and
Holloman Air Force bases in New Mexico. One of these--Cannon AFB in Curry
County, New Mexico--is in the Texas/New Mexico ROI. Comparisons were made to
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the location quotients calculated for these areas. This permits a more detailed
review of the existing economic structure in areas which are similar to the proposed
deployment regions and which currently contain Air Force bases. • -

Table 3.2-I presents modified location quotients based on specific economic
structural change assumptions. It is assumed that changes in economic structure as
a result of M-X would be most prevalent in the construction sectors, including both
new construction and maintenance and repair activities. As indicated in the table,
Curry and Roosevelt counties and Otero County in New Mexico have estimated
location quotients above I for virtually all of these construction sectors. For the
rural Nevada/Utah ROI counties, many of these location quotients are significantly
less than one and in many cases zero because these sectors are totally absent from

the local economy. The assumed values used in this analysis are presented in Table
3.2-1 as well. Note that most of these location quotients are assumed to increase to
1.00, though several are assumed to increase only to 0.75 in cases where the
estimated location quotients for the other counties were not as far above I as was
otherwise the case. In addition to construction sectors, a number of transportation,
trade, communication, and service sector location quotients are assumed to increase
as a result of M-X. These include such sectors as passenger and freight
transportation, communications, gas production and distribution, wholesale trade,
banking, insurance and real estate, and a number of personal, business, health, and
educational services. Another class of sectors for which location quotients are
assumed to increase is food processing.

These modifications to the employment-based location quotients derived from
County Business Patterns data are meant to be representative of the general pattern
of structural change likely to accompany M-X deployment. However, it is
extremely difficult to predict the precise nature of structural change in the local
economy, so individual sectors may not change in the precise fashion indicated in
Table 3.2-1.

The potential for economic structure change as a result of M-X deployment
would be greatest in the Nevada/Utah region. Several of these counties are so
sparsely developed that the use of multipliers based on existing economic structure
would be very likely to underestimate the potential multiplier effects of the project
on these local economies. The introduction of new industries would be most
probable for these Nevada/Utah ROI counties. The process and assumptions used to
incorporate economic structure change into the RIMS multipliers consequently has
been applied to the Nevada/Utn ROI counties. In Texas/New Mexico, the probable
extent of economic structure change in any one county is less than in Nevada/Utah.
This is due in part to the somewhat more diverse nature of the local economies in
the Texas/New Mexico ROI. In addition, the greater density of population and
economic activity in the rural Texas/New Mexico ROI counties generally implies
smaller proportionate impacts on any single county. As a result, the economic
structure change assumptions for Nevada/Utah are not applied to the Texas/New
Mexico ROI counties.

The changes in location quotients affect the multiplier estimates for each
industry in the county, including those directly impacted by M-X final demands.
The effect of these modifications is to increase the multipliers for each county
analyzed.
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3.3 RIMS MULTIPLIERS

The RIMS multipliers for Nevada/Utah ROI counties are presented in Table
3.3-1. For Clark, Salt Lake/Utah, and Washington counties, the table presents only
unmodified RIMS multipliers- -that is, multipliers based on the unmodified employ-
ment-based location quotients. In these counties economic effects of M-X
deployment would be quite small compared to baseline economic conditions. For
this reason, the degree of economic structure change was judged to be less
significant than in the other counties and not significant enough to merit estimating
modified RIMS multipliers.

Table 3.3-1 presents estimates of both modified and unmodified RIMS multi- 0
pliers for the other ROI counties. The location quotient (LQ) assumptions presented
in Table 3.2-1 result in increases in the key personal consumption expenditures
(PCE) multiplier of 4.9 to 28.0 percent in these counties. In Nye and Eureka
counties, the modifications result in increases of 28.0 and 27.6 percent,
respectively, in the PCE multiplier. In White Pine and Lincoln counties, the
proportionate increases resulting from the LQ modifications are 14.7 and 0
12.6 percent, respectively. The changes to the Utah ROI county multipliers are less
than those for the Nevada ROI county multipliers as a result of these LQ
modifications. In Beaver County, the modifications increase the PCE multiplier by
8.3 percent, while in Millard, Iron, and Juab counties the increases are 5.3, 4.9, and
4.9 percent, respectively.

A basic pattern which emerges from these results is that those counties with
the lower unmodified multipliers, such as Eureka, Lincoln, and Nye counties,
increase proportionately more as a result of the LQ modifications than do other
counties. The only exception to this is White Pine County, where the large
proportionate multiplier increase may be due to the relatively great dependence of
the White Pine County economy on manufacturing, principally copper smelting. In 0
1979, 20.6 percent of county earnings were in manufacturing, which is higher than
most other Nevada/Utah ROI counties. Since many of the economic sectors for
which location quotients could change as a result of the project are absent from the
White Pine County economy under historical conditions, LQ changes would have a
relatively large impact on the multiplier estimates.

O
Table 3.3-2 presents the RIMS multipliers for the Texas/New Mexico ROI

counties.

Table 3.3-3 presents RIMS multipliers for evaluating project-related invest-
ment expenditures in selected counties in the Nevada/Utah and Texas/New Mexico
ROls. As indicated in Section 2.6, this analysis includes 8 categories of project-
related investment expenditures: off-base housing, street facilities, school facili-
ties, other public buildings, utilities, retail buildings, commercial buildings, and
industrial buildings. The multipliers used to evaluate the indirect effects of these
expenditures are averages of selected construction-sector RIMS multipliers for the
affected operating base areas. The off-base housing multipliers shown in Table 3.1-
6 are averages of multipliers for single-family construction and multi-family
construction. The multipliers shown for commercial buildings are averages for
construction of severl types of commercial buildings, including motels and other
service establishments. Modified RIMS multipliers are used in the analysis for
Beaver, Iron, Millard and White Pine counties. Unmodified multipliers are used for
Clark, Curry, Dallam, Hartley and Roosevelt counties.
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Table 3.3-1. RIMS multipliers, Nevada/Utah ROI counties

RIMS Sectors'

COUNTY PCE
2  

72 446 451 453 454 455 456 457 466 468 470

Nevada

Clark 2.248 2.447 2.579 2.353 2.010 2.120 2.131 2.442 2.609 2.540 2.73t 2.878

Eureka

unmodified 1.159 1.695 1.719 1.650 1.307 1.207 1.422 1.620 1.739 1.587 1.725 1.832 0 6

Modified 1.479 1.842 2.021 1.773 1.504 1.801 1.624 1.776 1.884 1.836 1.929 1.983

"- Lincoln" "

Unmodi~ied 1.529 1.838 2.006 1.779 1.572 1.552 1.672 1.817 1.880 1.804 1.958 2.050

Modified 1.721 1.900 2.064 1.811 1.657 2.119 1.697 1.859 1.957 1.897 2.005 2.097

Nye

Unmodified 1.271 1.896 1.992 1.922 1.500 1.661 1.703 1.887 2.001 1.872 2.074 2.176

Modified 1.627 2.049 2.276 1.971 1.635 2.358 1.782 1.996 2.113 2.054 2.177 2.263

Whixe Pine

Unmodified 1.643 1.851 2.001 1.797 1.545 1.438 1.618 1.864 1.958 1.870 1.983 2.096

Modified 1.885 1.974 2.210 1.883 1.712 2.075 1.771 1.964 2.051 2.004 2.114 2.192

Jtah

Beaver

Unmodified 1.663 1.778 1.892 1.734 1.422 1.254 1.580 1.766 1.854 1.834 1.906 2.008

Modified 1.801 1.853 2.059 1.762 1.500 1.777 1.629 1.830 1.887 1.893 1.957 2.050 S

Iron 
1

Unmodified 1.793 1.963 2.077 1.890 1.650 1.382 1.710 1.937 2.057 1.999 2.109 2.198

Mooi'ied 1.880 1.996 2.226 1.897 1.724 1.992 1.737 1.964 2.058 2.009 2.121 2.204

Juab

Unmodified 1.711 1.850 2.054 1.755 1.438 1.256 1.626 1.819 1.890 1.878 1.933 2.031

Modified 1.794 1.875 2.075 1.773 1.507 1.788 1.639 1.843 1.899 1.908 1.976 2.065

M.Lard

inmodfied 1.593 1.708 1.870 1.652 1.393 1.214 1.535 1.711 1.794 1.727 1.828 1.890

Modified 1.678 1.752 1.915 1.680 1.479 1.689 1.585 1.727 1.796 1.780 1.842 1.899

Salt Lace/Utah 2.545 2.661 2.860 2.297 2.186 2.339 2.115 2.459 2.587 2.670 2.732 2.778

Washington 1.789 1.951 2.151 1.88r .516 1.612 1.749 1.952 2.039 2.023 2.136 2.218

M RIMS sectors are defined aS follows:

Secto- Code Sector Name

PCE Personal consumption expenditures

72 Maintenance and repair of military facilities

446 Motor freight transportation
/51 Communications

453 Electric services
454 Gas Production and distribution

455 Water supply and sanitary services S
456 Wholesale trade
457 Retail trade
466 Personal services

468 Business services

470 Professional services

'Modified PCE multipliers were further raised to 1.800 for those counties where the LQ modifications resulted in

OCE multipliers of less than 1.800.

Souce: HDR Sciences, Regional industrial Multiplier System, based on data from U.S. Bureau o Economic Analysis,

U.S. Bureau of the Census, and other federal and state agencies.

NOTE: Multipliers for Clark, Salt Lake/Utah, and Washington counties are unmodified. Modified multipliers for the
o0he, counties show were used in the impact analysis.
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For the potential operating base site in Hartley County, project-related
investment expenditures are assumed to be split evenly between Dallam and Hartley
counties. As a result, 50 percent of the project-related expenditures are evaluated
using Dallam County multipliers, and 50 percent are evaluated using Hartley County
multipliers. For the operating base site near Clovis, 75 percent of the project-
related investment offbase is assumed to occur in Curry County and is evaluated

u using Curry County multipliers. The remaining 25 percent of project-related
investment expenditures associated with the Clovis OB are assumed to occur in
Roosevelt County, and are evaluated using Roosevelt County multipliers. For the
remaining operating base sites, project-related investment expenditures are assumed
to occur in the county in which the base is sited, and are evaluated using that
county's multipliers. Though some spillover effects are possible, particularly for a
base sited near Beryl or Milford, these effects probably would be small enough to be
captured by the normal multiplier analysis of personal consumption expenditures,
and hence have not been specifically allocated across county boundaries.

3.4 INDIRECT AND INDUCED GROSS OUTPUT, EARNINGS, AND EMPLOYMENT

Given a change in sectoral final demand and that industry's estimated
multiplier, the change in regional gross output is simply the product of the
multiplier and the final demand change. These computations are performed for each
category of final demand change - personal consumption expenditures, procurement
outlays, and related investment, by sector - and added together to estimate the -

total change in regional gross output, considering all the project-related changes in
final demand. These demand changes are presented in Section 2.

This total gross output change is not, however, assumed to take place all
within the same year in which the demands originate. Some lag between initial
changes in demand and the full multiplier effects of those demand changes would be

,. likely. The length and distribution of this lag is uncertain, since comprehensive
industry-specific data are not available for the states under consideration as
deployment areas. As an approximation, this analysis assumes that 70 percent of
these multiplier effects occur the first year, 20 percent the second year, and 10
percent the third year. Previous work indicates the potential for considerably
longer lags in some cases. For example, data available for the Oklahoma economy p
indicate an interindustry average longer than this three-year lag structure (see
Liew, 1977). However, the Oklahoma data probably are more representative of
incremental changes in an economy than of large, consumption-oriented demands
such as those likely to accompany the M-X project.

The change in total output is translated into a change in region-wide earnings
by using industry-specific and region-specific earnings-gross output ratios. These
coefficients are derived from the data presented in Table 3.4-1. Total indirect and
induced earnings are then used to estimate indirect and induced employment.
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Table 3.4-1. Earnings - Gross Output Ratios Used in the M-X Econ-
ornic Impact Analysis.

U.S. Average
Industry Earnings--Grols

Output Ratio

Personal Consumption Expenditures 0.3412

Maintenance and Repair of Military Facilities 0.4420 .

Motor Freight Transportation 0.4630

Com mun icat ions 0.4180

Electric Services 0. 1810

Gas Production and Distribution 0. 1220

Water Supply and Sanitary Services 0.2270

Wholesale Trade 0.3920

Retail Trade 0.4760

Personal Services 0.3760 I

Business Services 0.4570

Professional Services 0.5290

Off base Housing C-onstruction 0.3290

Street Facilities Construction 0.3530

School Facilities Construction 0.2880

Other Public luildings Construction 0.3130

Utilities Construction 0.3020

Retail Ruildings Construction 0.3060

Commercial Ruildings Construction 0.3060

Industrial Buildings Construction 0.3030

T5739/9-17-81

IThe earnings: gross output ratio for industry i in region j (e(i,j))

is estimated as:

e(i, j) = (l/m(i, j)e(i) + (I - I/m(i, j))e*

where m(i, j) is the estimated multiplier for industry i in region j,
e(i) is the U.S. average earnings: gross output ratio for industry
i shown in this table, and e* is the U.S. economy-wide average earn-
ings: gross output ratio, 0.3412. Note the U.S. average ratio is used
for personal consunption expenditures.

Source: 1972 U.S. Input-Output T ables, Rureau of Economic Analysis, p
1J.S. rTeprtnent of Commerce.
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4.0 EMPLOYMENT, LABOR FORCE, AND POPULATION IMPACTS
BY PLACE OF RESIDENCE

Project demands and interindustry estimates of M-X-related employment yield
estimates of the primary and secondary employment impacts of the M-X system by
place of employment. The next stage of the analysis translates these impacts by
place of employment into impacts by place of residence. The results specifically
introduce cross-county migration into the analysis, projecting a single-county
demand for labor into a multicounty labor market. Comparing these employment
impacts by county of residence to the available resident labor force in that county
then permits estimation of labor force and population migration into the county.

4.1 EMPLOYMENT-RESIDENCE ADJUSTMENT ASSUMPTIONS

The county interindustry models and project-related final demand changes

produce estimates of labor demand by county of employment. These projections are
translated into labor demand projections by county of residence by means of
employment-residence allocation matrices by employment type. These matrices
incorporate assumptions about the place of residence of persons employed as a
result of the project. The matrices also transform a "point" labor demand into an
area labor demand which spills across county boundaries. These matrices are
estimated judgmentally, using general gravity-type considerations of distance to
nearby population centers and the level of services likely to be available at each
place. These matrices are specific to each employment type but constant through
time.

The matrices for the Nevada/Utah study region for all seven employment
types - DDA construction, DDA assembly and checkout, base construction, base
assembly and checkout, military personnel, operations civilians, and indirectly

* .employed persons - are presented as Tables 4.1-1 through 4.1-7. The Nevada/Utah
tables are followed by matrices for Texas/New Mexico for the same seven
employment types, Tables 4.1-8 through 4.1-14. The counties identified down the
left side of the tables are counties where M-X-related employment would occur,
while counties of residence are listed across the top of the table. For example, in
Table 4.1-6, civilian operations workers employed on a base at Milford in Beaver
County (row 7) are assumed to live in Beaver and Iron counties (columns 7 and 6) in
the proportions shown--75 percent in Beaver County and 25 percent in Iron County.

Of the seven matrices for each region, two are identical to other matrices for
that region. The matrix for DDA assembly and checkout workers is the same as that - S
for DDA construction workers. The matrix for OB assembly and checkout workers
matches that for OB construction workers.

The employment-residence allocations for military operations personnel differ
somewhat from the allocations for civilian operations personnel. Military personnel

0 are assumed to be more concentrated in the counties where the OBs would be
located because of the advantages of using base facilities (such as the exchange and
commissary) - advantages not equally shared by civilian workers.

All indirectly employed workers are assumed to live in the counties where they
would be employed. While cross-country commuting of indirectly employed workers
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TABLE 4 1-1 ODA CONSTRUCTION EMPLOYMENT -RESIDENCE ALLOCATION
MATRIX, NEVADA/UTAH (PERCENT).

COUNTY OF RESIDENCE
COUNTY OF
EMPLOYMENT 1 2 3 4 5 6 7 a 9 10 11

1 95 0 0 5 0 0 0 0 0 0 0
2 0 90 0 0 10 0 0 0 0 0 0
3 5 5 90 0 0 0 0 0 0 0 0
4 5 0 0 95 0 0 0 0 0 0 0
5 0 0 0 0 100 0 0 0 0 0 0
6 0 0 0 0 0 100 0 0 0 0 0
7 0 10 0 0 0 10 90 0 0 0 0
a 0 0 0 0 0 0 10 85 5 0 0
9 0 0 0 0 0 0 0 30 65 5 0
10 0 0 0 0 0 0 0 0 0 100 0

11 0 0 0 0 0 0 0 0 0 0 100

COUNTY K~EY CT0139
1-WHITE PINE 5-CLARK 9-JUAB 18 MAY 1991
2-LIN:OLN 6-IRON 10-SALT LAKE/UTAH
3-NYE 7-BEAVER 11-WASHINGTON
4-EUREKA 6-MILLARD

TABLE 4.1-2. ODA ASSEMBLY + CHECKOUT EMPLOYMENT - RESIDENCE
ALLOCATION MATRIX, NEVADA/UTAH (PERCENT).

COUNTY OF RESIDENCE
COUNTY OF
EMPLOYMENT 1 2 3 4 5 6 7 a 9 10 11

1 95 0 0 5 0 0 0 0 0 0 0
20 90 0 0 10 0 0 0 0 0 0

3 5 5 90 0 0 0 0 0 0 0 0
4 5 0 0 95 0 0 0 0 0 0 0
5 0 0 0 0 100 0 0 0 0 0 0
6 0 0 0 0 0 100 0 0 0 0 0

*7 0 10 00 0106so0000 0
a0 0 0 0 0 0 10 85 5 0 0

9 0 0 0 0 0 0 0 30 65 5 0
10 0 0 0 0 0 0 0 0 0 100 0
11 0 0 0 0 0 0 0 0 0 0 100

COUNTY KEY CT0140
1-WHITE PINE 5-CLARK 9-JUAB 18 MAY 1981
2-LINCOLN 6-IRON 10-SALT LAKE/UTAH
3-NYE 7-BEAVER 11-WASHINGTON
4-EUREKA 9-MILLARD
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TABLE 4.1-3. BASE CONSTRUCTION EMPLOYMENT - RESIDENCE ALLOCATION

MATRIX, NEVADA/UTAH (PERCENT).

COUNTY OF RESIDENCE
COUNTY OF
EMPLOYMENT 1 2 3 4 5 6 7 8 9 10 11

-.------------------------------------------------------------- ---

20 100 0 0 0 0 0 0 0 0 0
3 0 0 100 0 0 0 0 0 0 0 0
4 0 0 0 100 0 0 0 0 0 0 0
5 0 5 0 0 95 0 0 0 0 0 0
6 0 15 0 0 0 65 5 0 0 0 15
7 0 0 0 0 0 25 70 5 0 0 0
8 0 0 0 0 0 0 5 85 10 0 0
9 0 0 0 0 0 0 0 0 100 0 0
10 0 0 0 0 0 0 0 0 0 100 0
11 0 0 0 0 0 0 0 0 0 0 100

-------------------------------------------------------------------

COUNTY KEY CT0141
I-WHITE PINE 5-CLARK 9-JUAB 18 MAY 1981
2-LINCOLN 6-IRON 10-SALT LAKE/UTAH
3-NYE 7-BEAVER 11-WASHINGTON
4-EUREKA 8-MILLARD

TABLE 4.1-4. BASE ASSEMBLY + CHECKOUT EMPLOYMENT - RESIDENCE

ALLOCATION MATRIX, NEVADA/UTAH (PERCENT).

COUNTY OF RESIDENCE

COUNTY OF
EMPLOYMENT 1 2 3 4 5 6 7 8 9 10 11 5

1 oo 0 0 0 0 0 0 0 0 0 0
2 0 100 0 0 0 0 0 0 0 0 0
3 0 0 100 0 0 0 0 0 0 0 0
4 0 0 0 100 0 0 0 0 0 0 0

5 0 5 0 0 95 0 0 0 0 0 0
6 0 15 0 0 0 65 5 0 0 0 15
7 0 0 0 0 0 25 70 5 0 0 0
9 0 0 0 0 0 0 5 85 10 0 0
9 0 0 0 0 0 0 0 0 100 0 01 0 0 0 0 0 0 0 0 0 100 0

it 0 0 0 0 0 0 0 0 0 0 100

COUNTY KEY CT0142
-WHZTE PINE 5-CLARX 9-JUAS 1S MAY 1981

2-LINCOLN 6-IRON 10-SALT LAKE/UTAH
3-NYE 7-BEAVER 11-WASHINGTON
4-EUREKA 8-MILLARD
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TABLE 4 1-5 MILITARY OPERATIONS EMPLOYMENT - RESIDENCE

ALLOCATION MATRIX, NEVADA/UTAH (PERCENT)

COUNTY OF RESIDENCE
COUNTY OF
EMPLOYMENT 1 2 3 4 5 6 7 8 9 10 11-- -- --- -- --- -- --- -- --- -- --- -- --- -- --- --

1 100 0 0 0 0 0 0 0 0 0 0
1 0 100 0 0 0 0 0 0 0 0 0
3 0 0 100 0 0 0 0 0 0 0 0

4 0 0 0 100 0 0 0 0 0 0 0
5 0 5 0 0 95 0 0 0 0 0 0
6 0 5 0 0 0 85 5 0 0 0 5
7 0 0 0 0 0 10 90 0 0 0 0
8 0 0 0 0 0 0 0 100 0 0 0
9 0 0 0 0 0 0 0 0 100 0 0
10 0 0 0 0 0 0 0 0 0 100 0
11 0 0 0 0 0 0 0 0 0 0 100

COUNTY KEY CT0143
1-WHITE PINE 5-CLARK 9-JUAB 19 MAY 1991
2-LINCOLN b-IRON 10-SALT LAKE/UTAH
3-NYE 7-BEAVER 11-WASHINGTON
4-EUREKA S-MILLARD

TABLE 4 1-6 CIVILIAN OPERATIONS EMPLOYMENT - RESIDENCE

ALLOCATION MATRIX, NEVADA/UTAH (PERCENT)

COUNTY OF RESIDENCE
COUNTY OF
EMPLOYMENT 1 2 3 4 5 6 7 8 9 10 11

1 100 0 0 0 0 0 0 0 0 0 0-

I 10 0 0 0 0 0 0 0 0 0 0
2 0 100 0 0 0 0 0 0 0 0 0
3 0 0 100 0 0 0 0 0 0 0 0I

4 0 0 0 100 0 0 0 0 0 0 0
5 0 5 0 0 95 0 0 0 0 0 0
6 0 15 0 0 0 70 5 0 0 0 10
7 0 0 0 0 0 25 75 0 0 0 0 S
8 0 0 0 0 0 0 5 90 5 0 0
9 0 0 0 0 0 0 0 0 100 0 0
10 0 0 0 0 0 0 0 0 0 100 0

11 0 0 0 0 0 0 0 0 0 0 100

COUNTY KEY CT0144
I-WHITE PINE 5-CLARK 9-JUAB 18 MAY 1981
2-LINCOLN b-IRON 10-SALT LAKE/UTAH
3-NYE 7-BEAVER 11-WASHINGTON
4-EUREKA 9-MILLARD
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TABLE 4 1-7 INDIRECT EMPLOYMENT - RESIDENCE ALLOCATION MATRIX,

NEVADA/UTAH (PERCENT).

COUNTY OF RESIDENCECOUNTY OF ..

EMPLOYMENT 1 2 3 4 5 6 7 8 9 10 11

*1 100 0 0 0 0 0 0 0 0 0 0
2 0 100 0 0 0 0 0 0 0 0 0
3 0 0 100 0 0 0 0 0 0 0 0 "
4 0 0 0 100 0 0 0 0 0 0 0
5 0 0 0 0 100 0 0 0 0 0 0
6 0 0 0 0 0 100 0 0 0 0 0
7 0 0 0 0 0 0 100 0 0 0 0
e 0 0 0 0 0 0 0 100 0 0 0
9 0 0 0 0 0 0 0 0 £00 0 0

10 0 0 0 0 0 0 0 0 0 100 0
11 0 0 0 0 0 0 0 0 0 0 100

COUNTY KEY CT0145
1-WHITE PINE 5-CLARK 9-JUAB 1 MAY 1981
2-LINCOLN 6-IRON 10-SALT LAKE/UTAH
3-NYE 7-BEAVER 1I-WASHINGTON
4-EUREKA 9-MILLARD

1 0
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may occur, available data are insufficient to estimate the potential patterns in such
commuting. As a result, any cross-country commuting which occurs is assumed to
be offset by commuting in opposite directions. The matrices for indirect workers
therefore contain entries of 100 percent on the diagonal and zero elsewhere.

The maps presented as Figures 2.1-1 through 2.1-4 show the geographical
relationship among project activity centers (DDA camps and OBs) and ROI county
boundaries, communities, and significant transportation routes. These maps provide
a basis for interpreting the assumptions implicit in Tables 4.1-I through 4.1-14.
Distances, ease of access, and community population determine the commuting
patterns shown in the tables.

Figure 4.1-1 provides an example of the factors influencing the employment-
residence allocation assumptions for a representative project activity center - camp
8 for Texas/New Mexico full deployment. A 50 mi commuting radius is used to
determine the place of residence of construction and A & CO workers at the camp.
The camp is located in Castro Country, Texas, near the Castro County - Randall I
County border. Because 50 percent of the in-migrant workers are assumed to be
unaccompanied by dependents and living at the camp, at lea t 50 percent of these
workers would live as well as work in Castro County. An additional 5 percent of the
workers (living outside the camp) are assumed to live elsewhere in the county -
probably in Dimmit, with a 1980 population of about 5,000 persons. The proximity
of the Amarillo area implies that a large fraction of workers at the camp is likely to 0
commute from Potter/Randall counties. A figure of 30 percent is assumed here.
The relatively short distance to Hereford, with a 1980 population of more than
15,000 persons, underlies the assumption of 10 percent of the camp's work-force
commuting from Deaf Smith County. Swisher County- -primarily the community of
Tulia, with a 1980 population of about 5,000 persons--is close enough to the camp
that the remaining 5 percent of the camp's workers are assumed to commute from
Swisher County.

4.2 AVAILABLE RESIDENT LABOR FORCE

The available resident labor force is defined as the projected baseline
unemployed labor force, less an estimate of that portion of the labor force which 0
probably would remain unemployed even under extremely tight labor market
conditions. The size of the available resident labor force depends on baseline
projections of area population, labor force, and unemployment.

POPULATION

For Utah, baseline projections of population are those provided by the
University of Utah's Bureau of Economic and Business Research. For Nevada, the
projections are from the State Planning Coordinator's Office. Two baselines are
used for Nevada/Utah - (1) a trend-growth baseline, and (2) a baseline with
adjustments for several large projects with significant probability of occurrence in
the study region. See Chapter 3 of the EIS for specific baseline assumptions. 0 0

Washington County, Utah, baseline projections are those of the Utah State
Planning Coordinator's Office (January 1980).

Texas county population projections are taken from the Texas State Water
Board, while the New Mexico projections are from the Bureau of Business and S

115

" . . . ": '. i " - " "



RADIUS

* S

LEGEND '

12345 COUNTY POPULATION

1234 COMMUNITY POPULATION SCALE
0

0 CONSTRUCTION CAMP 0 I
NUMBER 8 LOCATION 10 MILES 10

HDR SOURCE HOR SCIENCES. BASED ON DATA FROM 
4

229 A 1
U.S. BUREAU OF THE CENSUS AND U.S. GEOLOGICAL SURVEY.

Source: HDR Sciences, based on data from U.S. Bureau
of the Census and U.S. Geological Survey.

Figure 4.1-1. Employment-residence allocation
assumptions for Camp 8, full
deployment in Texas/New Mexico.
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Economic Research, University of New Mexico. Tables 4.2-I through 4.2-3 present
the 4-state population projections.

A "high-growth" baseline also was developed for the Texas/New Mexico region,
but differed only slightly from the projections shown in Table 4.2-3. ETR-44, L_. !
"Regional Economic Analysis," presents these results. Differences were not
sufficient to nerit a full regional analysis of the two baselines.

LABOR FORCE

Labor force projections for all counties analyzed in this study are based on
projected crude labor force participation rates and the baseline porulation projec-
tions. The historical data from which these calculations were made are presented in
ETR-44. The labor force participation rate for each county is projected at its
average vdlue over the period 1975-80. No adjustments are made to participation
rates for increased employment opportunities related to the M-X system due to the
inadequacy of data to estimate this effect. Tables 4.2-4 and 4.2-5 display these S
projections. To the extent that local labor force participation rates increase as a
result of \i-X, the in-migration estirmates produced in this analysis will be high.
Since it is not feasible to eliminate this source of possible bias, the assumptions
implying larger in-migration impacts are used in this study.

EMPLOYMENT AND UNEMPLOYMENT

Rates of unemployment for most of the counties included in this analysis are
projected at their average values during the period 1975-80. ETR-44 presents the
historical data from which these calculations were made. These projections are
displayed in Tables 4.2-6 and 4.2-7.

0
Six years of data (1975-80) represent a relatively short historical period from

which to project unemployment rates through 1994. Nevertheless, it is the best
available approachl which can systematically be applied to the many counties
included in this analysis. The years chosen include at the national level, a major
recession (1975), a period of significant expansion and employment growth (1976-78),
and two years of relative stagnation (1979-80). The economic fluctuations likely to S •
occur throughout the 1980s consequently are represented in the six-year period
chosen.

In addition, significant changes in labor force participation and unemployment
levels have occurred during the 1970s, in large measure due to long-term changes in
the age and sex composition of the labor force. Recent data reflect these changes, • 5
while data from the 1960s and early 1970s do not. Using averages over a longer
period of time would give excessive weight to years which preceded these changes,
and could underestimate participation and unemployment rates. While recent events
in rural study-area counties may not closely correspond with these national-level
trends, similarities are more pronounced for the metropolitan areas included in this
analysis. .0

Exceptions were made to this approach for two counties--Clark County and
White Pine County, Nevada. Projections of the Clark County economy foresee
unemployment at the 1975-80 level of 7.7 percent through 1990, with a slight
decline to 6.7 percent by 1995 (Clark County Board of Commissioners, Clark County

117

, . . .*



141 0 0 -t PN 0 m 0 1) cm 01 41
0-I- - N &- 0D 0 MI 0-I

LO n VI4 il I) 0 In Ln N -a 0 ml P%.
inI wI 4 0 N m, v m, 01 NI

I Iu 1 0
flI 0 0 4r r) 0 ('1 0 in DO 01: i
101 N 0, 4 0 NV 40 Fn Cu - I I
iOI -W w - 4 V 4 4 r) - I -W1

in4 MI it - , in N w MI 0 M~ 01 i

IN PN 0 0-, r 0 C CD 0, a
oI qN 0 . N " , : - !!O~

NI N 0 0 N N 0 m 0 v~ 0m '
IO 0 M WI M r, N N M V 4u coI P

P,~ 0 0 4t N 0 N in 0 4 I -

Il In in It ;;-ID0 0 0 O
r N

I-I N 0 0 1 CD 0II0 - C 1 4

00 0I W 0 0 0 O0 0 1 N01
D'4 0' M 0 - 4 ?1 N, MI Nn ND M 1
ry 0. Nr w 0 - ;; 4r I! 01

I I 4 0 I CD
I I ; I -

0 -W 0 0 0, 0D 0 O~ 0 0- N 01 N I
l I in in 4p 0 a. 0,a -) - - N I -a

w- mt m, v N N 4 N 0- N 01 0

I0 I CD NI , I 4

I -i -I i
OD- r4 0 0 0- in 0 N 0 .0 in 0 1 4 1
CD 0I N n -t m, D 0 P 0 N 0 1 NI 41

1.n ID-- N N r) C M -0 N 0' n ( 0 -t f I

w I II I
10 IN1 N 0 0 -0 0 0 Nw 0 0 .0 0 1 in1

M.41 I VI v -r Ny 4 M M 0 0- in1 0 1

-o - o m 0nC % C I NM
w I - I 0 w1

cl-j NI Y.0 0 y 4 0 N 0I0

DJ 1-I 0 0, , - v I 4 n 4 0 NI fi
W11 WID C - - N 4 - 0 0 01 C CI

x. 3 0 I I - N qw . N o N V I -
0X Q in 0 rI -TrIC

CL 0 1 > In I0
CL 0 zI I I I

I- NIInI - 0 N 4 M -. 0 - 0 N 1 01
L3A 0- -! fi I0n 0 0 .O4V ( 0 0 M N ) -I

m. w I I WI 0 D ( - r V r I r-1

Z -WI n 0 N 0 -a V 0 4 , 0 D NI i

uj in- 00 01, C - r I N

- (-I 0 . &- W 0 D in 0 N 0 M I
I ID 1 W N * .4 0 N I No I

LUPI I WI d - i r q 0- - dI 41I

inI I I I

N4 - m 0- C, 0 0 - WI I 1 I
N0 .4 WI N 0 w 4 I 0 N I w DI

10I 0- . 4 W . 0 NI 0 1

1.41 .d I. (D CD0 In 0 rd N 40 I
-i I w I C, - .4 0 N, in 4

I WI0 0- I D l VII
1 3.1% r I n

I I ODI

- 10I N 0- 0- 0 0- 0ON 41

* 141 N 0 4 0 c N WI a1. -
* . I W 0 I V I D

Ic I4 Ic - -I

w- I j 0- N Nj I I
< M 4 0 J U IL I

I D I -C

I I 118



Iti -4 10 0 PN a- In t In a- CU Ct hni
0-I z 0. - , v 0. 0 0. 0- 0 v' m'I

WI e N ~ en CD -0 e n N1 'C M wI (V
0 r in- 4 ~ e n m a- M' N'2 fl'

M~ en N 0 - 4 IC n 1a- ' C D a -W I InI
a-i en (), o- W N r, i. n "I - i N

V0- - -T w CU N m ('w 4 0
rd -C - - M' ('2 OD W

u r) r v C I- D.0-

ot -. N 0 - Z 4 u ('2 M 4 a- t I N
Ia- 0- - F 'C D C N ('2 - V

I.I 0 (n - (n2 m In en M' co CUl N~
- 0 nru- - £' : #

N I

0 In 0 P
I i 0n en V Nu 4 o 0'2 N C (' ' -

Ia-I -0 4r V 0 NtU I ,
T -- WD an - (2wi 0

Io Iv '0 M- 0

10 in en o -o -w en 0 r) v 0 NI ai
C.- 'C m' N 0 .0 'C NU N v in v- OD

I I l 'C 0 WI-
w -M M vIn'

0 CD I

10I 4' 0 m' v en 0 en - - C

6,i a- 0 rd CU v -'C in 0 ('2 ini
Ir I 4 CU -C (2 - Ue

m i en n 0 o 0 ' N oC 0in a-i CU
- en N, a- m 0 v -a 'C 0 a- I (UI

ia-i N) r) a'- (2 ' (n2 N en in CUd I -

0 N
I0I a- 'C -- 4 - N a- 0 n C

x i I - CU 0- D - 4D CU '- W
C3- I I -D. - N N

En I I in 0

-a 2 I CU 4w M a- (4 N (' MC - '1 n
C iai0- e 0 N09-

0 i- 0 1 -P - 4 0 'i 4
CL. m I I - U- -. C U i 4

0 en0wN

kn ri- rI tIov c a y a
- ~ lC 0- r 0. 0' 'C 'C -t rd 0 a-i I n N

0. V M en 0 1N

- w m- 0 a- (W 0 0 N CI '2
cD m ? en CU -) --t CU o enn

LLl m A eN a Mw - V C

I) in I

141 In) in 0 o ('2 en (inU 2
Wi o a- N a en v 'C in en a- 0 0

ia-i o, -o t,) N en 0 4 4 0 - 4 i
iI a- - - a- m N 0 '0 'WI0!

I '2 - - tvU WI
I I n a-i n e I

N I CD r D - d 0 d r 0 N I CDI

ia- 'C ('2 CU 0 'C 0 V F le 0 CU Ini
i-i V 0 0 - N * 0 0 N WI 09 N 0

4m e n a)0 M (p ,-t C I MnI

'U. I -I

I I I

~PI- I 9 a -- N CU I 'I
a 0 0 x-

I I 2c XaI 0 0l
< -99W J U I (L1

119I



C c c C. Cc C c C c C C- c

- CU-.a - I' -:

C CCCC C -W C C C C r

C, or, r . . C. r)' C C

N-

c C. c -cr 0 - C - c -
N rn - l l V r (, - L) r

N. -u Ir C . v M v PN C ) ir &r, - N 4

-. C. -T It M'C. - 4
'.

C CCCCC0 c C 0 0 0 0 0 C C 0 0 C C C, c C
.0 (,k L" r, (n Cl n C. C U N 0 7. I.

co In -TC N M N - V r" M 0' U) C ,4 -

Ny -

C 0 c C 0 0 0 0 0 0 0 0 0 0 C C C 0
0- 0- C c C , C C c-- L.0-C 0 - C 0 0 C 0 C c

to -T 1;" o, m . N U C u to -0 - 0 v - N N C C D,
g* -M0 4 N Cl 0 m - m

NL -

4 ~ ~ ~ ~~ 0- 0. 0 0 C C C C C 0 C C C C. C C C C C
C N, 0- - Nl - - rl C L' U- a - - - r.-

ir) f r, m NT in In D, C 0 -D vN l r C - c

IT C c C C C 0 0 0 0 C 0 0 0 0 0 0 C c- . C c c

V T N N o 0 C 0 C4 Ca N C l in N 0 C X)

0 4' 0 0 c 0 0 0' 0' 0 - 0 0 N 0 0 0 N C 0 cz

M n - C 0 ,I N in n 0 10 In N m v Ir- r

m' to r)N N - n) 0- C ' 0 0 E CO r) M N' 0- 0- CO C
r- I- C NU) t N, N N 0 4NNI) N 0 -D M -CC

It) w Nu N7 -
zN <

-31
W ~I CI C C C C C 0 C 0 0 C 0 C 0 0 C C 0 0 C C C c
< ~ -Z C - N 0- N - 1N N n' C - r. M - - tN N - N1

-1 3Nt0-a, v C N C -0. U') N (Y' 0 n) 10 v C m' m C N C c- N,
D = V - M -Z 'C ) It N - N 0- M No Nl No K N 0 q, - C C- c

L C,<- to Mt M

0 0~ 0U C C0 0 0 C C 0 0 0 0 C C C C C C C cC
Z~ Li C 0 C 0- C 0 0 C C a 0 C a, 0- CD- C C 0- 0- C,

C 1'I 4 - toN - M -0C C C m -4 N C N m C N Cm m N
M- '0 n ' - N 0-, - C) Ni Nl 1), N 0C N -Z MC C c-

C)) 0 0 0- ,000

CI N - C 0' - G. 0 C?- - - U') M N l C Nm CNC
10I CNN N " C m' 00 C C C, N1 'C. U' NNC

*~I t, IM ' ')4 - M N 4 N 0 N C CM 0
U') M N - -

0C C C 0 C C C C C C C 0 C C C C C C CC CC

m I C ( - C1 N C 0- C1 -C V C N, -D M C 0 N- C 1 N .0 C
II -t M 'T 4 ) IT~ - N CM N Cl V No C C - C C C

N M m ' N N n N - m a0--
< N 0

4l M

I ~- >' = N r-'
T, < -

<
u I u . r:

I120



4. D CD 0 i~ 0 M rl 0D P 0 1 rV I

o-

I I 0 , 0 fl 0 CD IA 0 r. In N~ 0o C

II I

fwi co m rv o in in m r. o i 0I v i

0.1

L I I q r- 4 q w 0 66 0A 0N 0 1'0
v. le in- I

CD CD 1V I n i ) M P

v ot I Im V l I i t I

rIT i ) 4t q l w o I V I

lLn 0 OD Mr 0 in In M r- 0 N- 0 1

C) ID. I qr F, 4. 'i C6 0i o ri 6- o 0
I- v -r in w M v-I) - ) I -WI

C:) Mfl0 CD 0 (V 0 IM In M f- 0 N. C 1 I

CX. ao' -W 1.. 4 V4 CD -i 6 6 Vi f' oi
. 41 I r R n i v v M V t I VI

WI I I

CL. 1I 4. 1 A 4 . 0 4 0 4 .

C- IX I I SD C d c i n r , (

s i 4 1 0. -i 6 .i 0 6 g C; 01 '1I

- i I 4t qiIW r t M 4 l - I qrI

CJi 0n CD 0 N 0 In In fn N~ 0 t.. 0I -
1:) 0 i a i 1 .1 .

o 4 4 C6 r 6 6 ri t CI , 6Iw.~ v. 4 4 M qt t M o 0) V1 V 1S S

All 0' (6 Al 0 0 R. 0en P- 0 10

4w~ 4v co 4 4 0 0 in in M O- 0 1 '1

i.. wi 4 . 6. o. . 0. .1
-w vt nI m r 4 I I

I I I I

I I
I I I I

:Z I I I

I I I12 1



It 0n L' C'C n ~ C C, CL fn -., en '

Cc iD' 1 C, L'- x rl M n 0 ~ i t' i ' C

- in n 0. mn 0 mn in. m- m' M in. M

lo (V v C' - l 0 in - in t c - 0 .0 In mV - Y in mn r -

in 76 C, -C, in 0' 0 C, W . 0. 0 M Mn 9) mn 0 - - C

r, OV D, M. C n - 0' i V V ( N '0 ri re - Mn in: CV C n
M Mn in (' i n V. vn -T in ITCC C C n C I' C

'0 6V -T 0 C in) t" in C )C 0 ( V n i V ~

'0 i in C 0, m' i ' C C C . n 0' C n i n 0

C~~ ~ D, DV i , 0 in m' d) m C .0 r - C C i n l 0

tin -T m in in m in M n i C C C in M C C C

-T z r . in 71 0t 0M Mn It -i m v V) Rr -ToC i i n - - t
< LiIC

L'i
u 3
= wI 0 i n z I. r. n 0' C 0 1),0 0 m r, It, mn 1' C, -

r-: O (V N 0g n - 0' in) (V (V (V - N r(V ( - in mn r, 't Lo in,
C-Li-m M Vn in j fl mn Iin IP iri n C n C in0

C, in V, i 0 0- In 0 M N C n 0 N Nn in Vn f, -L le C

-T~ fn M 17 m tC mn -T L" mn (V v( - (V) -It 9) in IT -T -I It

C' (V i , 0 n 0'r M C, in 0 -T m i if) 4 C - V, C

Li. 0'' (V N 0- w .0 in - 0- in mV WV (V -, N 0 ( V - in
z -, 1 N n i n In M Nn u Nn an rd 0 Mn Ic in L

-J I I
I.

N, Nn (V In C 0n 0 ' C. 0, 0 in 0 m in i 0' M, -0 M r-

i
L* N( (V i ' In o- C n 0 u C u fv -n r, 0u ro in in in r

I C m

> L

4 C cI :

L M

* 122

6 ~



M M i 0 MW4J 0fr 13~* . . . . . . . . . . .

0'. 0 .) -0.-u r

PI F) r, U) b-3 0n C, 0 0 N n

M- in N - 0 (n 0 o oI

IDIC

I~~ ~ ~ ~ IF- M N 0 0 0
m I

CI M, r, in 0 0 M' 0 0- (V N 0

I 13 I IoN m 0 N 0 n 0

I.--

o,,- 'o C., r, I 0. 0 m, 0 0. ru CmI0

IO'I in N in 0- 0 r) IA 0, NA CV 0I C

-I I

4m I Ii r r i r i V

I 1 C , I A r) 0'in P 0 C, 0 0, Nv rd -

IO' 'ON C, .6 F' rA vi i, VA I) I 'I

I- w

x I- I I W
I z m z 0 4 0 0 1I I

I D ICm - -:C
10 C, N 2c 4c 0 C, 0 0' N N

11123

I I Z



f7 C . - C ' -Q fn MC ' ' ' C C ) N C (' ' )

-T -C -' Z (7 Tr In -It M' C. m f I c ' r 'i r -fl, V, m ' C'r

C, M .-7 m -T M M IT M' mC M 0 M' M' M

C'~ ~~~ rn r) rl 'C C'CC U C' C ' C. ' ~ ~

v' CU Cn- IT) W l - r rr' ') 'C fl C1 fC) Kr N 1C" N CCC)

0 d)C C6. o c U' a) r) MC ' ' ' ) C C. N iU) C

*, rn r r) rd rC C i ~ C U C ) r' r C) r) to r-, m' r' t ,

N" ) cU 0 m 0 m mI C' oC VC1,' C o C ' N " N U Cu -

mC -T -a IT 10C C ~ C C- vU r) C') i ') m' m' C' r'U ) r- m' -t

L

ZUX

C) U' NC 0. - 0 mC mI -, C' C ' ) ' C ' C N ICC

C- 4T) fn 'Cr' '~ ) ~ C U C) C, C ) (') M' I) C C ) ~

U') CU 0 . C U I - ' ' C C n MI ' C N M D'- N V) U

't~~ -CItiQ~~.+

U... C I) NU 0 M -a IC) mI -. C) ' C C C 0 mi M' C" co C' N IC) C,

I IT IT

IT C

rL.
nC MC 0 - 0C C i ' 'D Mi 'C CI f,' i I N ul CrL

N CI

C. Ww

-"I ' U I) C . i ' C C C C 0 C- C') N I 0, N I• .U -

C) Z) - 3 z

124-
.. . . .," ,, " : .. .. .. .. : :. . .:, :, . ... . . . .. - '..':,.- .2 __ : .- : 2 "_ :. - :'



208 Water Quality Management Plan, Growth Forecasts, Environmental Report No.
3, November 1977, p. 46). These projections are incorporated in this analysis. In
White Pine County in 1976, unemployment reached 23.5 percent of the labor force, a
rate twice as high as any recorded on an annual basis for any other year since 1968.
Because of the relatively low probability that such a high rate will recur in the
future, 1976 was excluded from the White Pine County calculations, and tile average
of 9.1 percent for 1974-80 (excluding 1976) was used. Tables 4.2-6 and 4.2-7 reflect
these assumptions.

Baseline projections of labor force participation and unemployment rates
jointly determine projected employment at the county level, since the projected
labor force (population times the participation rate) minus unemployment (unem-
ployment rate tines the labor force) leaves employment as a residual. This analysis
consequently uses baseline projections of the labor force concept of employment by
place of residence.

The size of the local labor force, the local unemployment rate, and the
sensitivity of labor force in-migration to changes in the local unemployment rate
are key determinants of the extent of labor force in-migration for any given amount
of employment change. This analysis relies on an "unemployed labor pool" concept
of local labor supply. The projected number of unemployed persons in the local
labor force is assumed to be available for M-X-related employnent. ,As the local
tunemployment rate declines because of project employment, additional workers are
likely to in-migrate in response to this labor market tightening. Such in-migration is
likely to occur well before the local unemployment rate is driven to zero. While
empirical evidence on the responsiveness of labor force in-nigration to regional J
differences in unemployment rates is quite sketchy, it is reasonable to assume that
local unemployment rates in the range of 3-7 percent (while national unemploynent
averages 6-8 percent) are likely to trigger labor force in-migration. Such local labor 6 0
narket tightness also is likely to increase local labor force participation as

otherwise "discouraged" workers enter the labor force in response to increased
e~nploytnent opportunities. In addition, it is reasonable to presume that the rate of
unemployment which triggers labor force in-migration would vary fron one locality
to another because of differences in the general attractiveness of areas, their
economic and demographic characteristics, and other factors.

This analysis assumes that the unemployment rate may decline 3 percentage
points from its baseline level--but in no case below 4 percent of the labor force--
without triggering in-migration. Clark County, Nevada, because of historically high
unemployment rates combined with very rapid job growth, is treated as a special
case. The unemployment rate "floor" in Clark County is assuned to be 6 percent. 0 •
This formulation permits the "trigger" rate of unemployment to vary fro:n one area
to another, while setting an overall floor. Higher "trigger" rates certainly are
possible, but were not used in this analysis because of the assumption of a constant
labor force participation rate. Since in reality, participation rates are likely to rise
with employment, to establish too high a floor on the local unemployment rate
would over-estimate labor force in-migration. In addition, the possibility of
multiple job-holding--quite common in rural areas--further reduces the extent of
labor force in-migration for a given level of job creation. Because no multiple job-
holding is assumed to take place in this analysis, the assumption of a floor "trigger"
rate at the lower end of the 3-7 percent plausible range is most appropriate. This
approach is consistent with that of the Bureau of Economic and Business Research,
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nivearsitv of I t,1:1, in evaluati )g the econonic and demographic impacts of %!-X
deploy:nent in the Great Pasin (see Bureau of Economic and Business Research,

Vnivorsity of Ltan, Refinenent of Broad Area Impacts of '%-X Missile Deployment
on Nevada and IJta> and Preliminary -\llocation of Impacts to Community Group
Level, \ugut 13, 1980, pp. -\5-53, A5-54, and Appendices).

The result Of this formnulation of the local labor supply is that counties with
baseline une nployment rates of less than 4 percent would experience labor force in-
mnigration to fill each new job created as a result of M-X deployment. In counties
such as ,White Pine County, Nevada, the baseline unemployment rate would fall 3
percentage points (for example, to 6.1 percent) before additional workers would in-
n mnigrate. In Salt Lake/IUtah counties, just over I percent of the baseline labor force

would be enployed before in-migration would occur. Labor force and population
i* pnacts on CLar k County, Nevada, and Curry County, New \1exico are particularly
sensitive to this "trigger rate" assu.-ption, since both have relatively large baseline
labor forces and high baseline unemploynent rates.

Oecause of the probable occupational characteristics of these unemployed
persons, 30 percent of the available resident labor force is assumed to be
enployable in project construction, 20 percent is assumed employable in project
operations, and the remaining 50 percent is assuned indirectly employable as a
result of .- N. This disaggregation applies to the available resident labor force as a
wolie, not to specific individujals within it. These esti,nates ire somewhat uncertain
because dat-a on tle occupationa! characteristics of tie unemnployed are difficult to Sl
interpret. In the case of construction, the assumption that 30 percent of the
available resident lahor force is employable on the project is consistent with the
large share of less silled labor in total project construction personnel requirements.
It also is ,consistent wit' the 20 percent share of more nanual occupations -
far:"n Ishng/forestrv, nachine trades, bench work, and structural work - in total
ensured unenp'ov nent in the second quarter of 1973 in a major study region SS.ISA 0
(Lis Vegas, ,ev

4.3 REGIONAL EXCESS LABOR DEMAND AND IN-MIGRATION

The s-nall local economies within the deployment region have relatively small
0D population and consequently limited indigenous labor supply potential conpared to

tIe ia )or derrtands of the \-X system. The communities nost affected by M-X
!enlov cent therefore would experience at least te nporary excess demand for labor

for cnstriction. noeration, and indirect e -moloynent. This in turn would lead to
1 bor for:e in- ni' r atin.

SIxces I l) or . I d Is estinatea in three categories: construction, operation.
i-d i oir, e len, v e-t. These distinctions are based on the assumption that
.iA[trent ' ) al har,. :teristics will be required in each category.

o, i r n-,i git;, is deter'r.ined by excess labor demnand by category--
,mVtr.mmI 0m ,)crat . ns, a d indirect enployment--with adjustments for the labor

*,ree. nvtm )ttmnn l r nIc 11,)loynent characteristics of the in-migrants. Analyti- S
;v, 1, I i. )or fr,:e is ,ssi ned to fill project-related joos as these

on mt,~ it ,~r s . h' n t'ie available resident labor forc by category I5
':mp,,,.!, mar far , in- nigr atinn is asslined to occur. \many of tim(_- dependents of

n d.r [ r, , n- r 7 ant. ~i re .lss, 1red to b i,dire, tlv e Tployabl n as a result of the
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project, and these dependents would fill any additional indirect employment
opportunities which may exist. Remaining jobs indirectly resulting from the project

after the available resident labor force and the secondary in-migrant labor force are
employed would then prompt additional labor force in-migration. Some of the
workers in the secondary labor force are assumed to remain unemployed even under
strong labor demand conditions.

Because of the possibility of frictional unemployment or turnover of the in-
migrant labor force, in-migration of construction workers would exceed the excess
demand for constr-action labor. For example, an excess demand for construction
labor of 92 persons would imply in-inigration of 100 construction workers given an
assumption of 8 percent unemployment among construction workers.

Table 4.3-1 sum narizes the parameter assumptions used in the analysis
regarding the labor force and demographic characteristics of the potential in-
nigrant population. These assumptions relate to household size, the fraction of in-
migrants with families, labor force participation rates, and unemployment rates.
Each of these parameters is disaggregated by type of in-migrant, and assigned the
values shown in the table. These assumptions jointly determine the level of labor
force and population in-migration associated with any given level of local excess
labor demand.

MARITAL STATUS AND HOUSEHOLD SIZE

Average family size for military personnel with families is assumed to be 3.4
persons, or 2.4 dependents per member of the military. This is based on FY1980
data for Air Force families (see Department of Defense Selected Manpower
Statistics, FY1980, Directorate of Infornation, Operations, and Reports,
Washington, ;).C., 1980, Table 2-6, p. 70). Sixty-five percent of all military
personnel are assumed to be married, which is roughly consistent with a weighted
'Avera'ge of 81.9 percent for officers and 62.1 percent for enlisted personnel. This
avorage ur lso is within the range of 63.6-69.7 percent observed on Ellsworth,
Malmstron, White nan, Grand Forks, and Holloman Air Force Bases (see U.S. Air
Force, TAB A-I Environmental Narratives for bases listed).

The fraction of construction personnel with families in the region is assumed
to be 50.0 percent. This value is based on the findings of the Construction Worker
Profile prepared for the Old West Regional Commission in 1975. The commission's
survey of construction workers employed on large energy-development projects in
the Rocky Mountain states found that 48.9 percent of the workers were married
with their families present. The remaining 51.1 percent were either single or *
married without fa,nilies present. This analysis treats the latter two categories
identically -- that is, no distinctions are made between workers who are married but
without their families present and workers who are single. The 50.0 percent of
construction workers with families are assumed to have an average family size of
3.6 persons - 2.6 dependents per worker. This estimate again is based on the
Construction Workers Profile findings of 3.61 persons per household.

The average household size for other civilian in-migrants is assumed to be 2.80
persons. This estimate is based on the findings of the U.S. Bureau of the Census for
the United States in 1978. It assumes that 74.9 percent of these persons are married
with an averaige family size of 3.33, while the remaining 25.1 percent are single.
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Table 4.3-1. In-migrant labor force and demographic assumptions.

Variable Value

I Household size, construction workers with families 3.60 . -

Household size, asse:nbly and checkout workers with families 3.60

Household size, military with families 3.40

Household size, civilian in-migrants (average, with and 2.80
without families)

Fraction of military personnel with families 0.65

Fraction of construction personnel with families 0.50

Fraction of assembly and checkout workers with families 0.50

Labor force participation rate, military dependents 0.29 1

Labor force participation rate, constriction worker dependents 9.24

Labor force participation rate, civilian operation dependents ).29

Labor force participation rate, asse'nbly and checkout dependents 0.24

Labor force participation rate, other civilian in-migrant dependents 0.33 5 I

Unemployment rate, constr iction workers 0.08

Unemploycnent rate, -nilitary dependents 0.13

Unemployment rate, construction worker deoendents 9.09

Unemployment rate, assembly and checkout dependents 0.09

Unemploynent rate, civilian operation de,)endents 1.09

Jnemployment rate, other civilin in-migrants dependents 0.09

r3978/9-28-81

Sources: U.S. IDepartnent of ')efense; U.S. bureau Of the Census; J..'Aureau
of Labor Statistics; Old West Regional Co'nmnission; and Chase Econo-
netric Associates, Inc. See text.
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* LABOR FORCE PARTICIPATION RATES

Dependents of military personnel are presumned to have an average labor force
participation rate of 29 percent. This value is based on the assumption that the

Force officer or airmnan, his wife, and 1.4 children. For those family households
containing female Air Force personnel and male civilian spouses, the tendency for
men to show higher average participation rates would imply average dependent

*participation greater than 29 percent. It is doubtful, however, that this would
significantly affect the average for all USAF dependents.

Available data indicate that the average labor force participation rate for all
military wives has increased sharply during the decade of the 197%s from 30.5
percent in 1970 to 50.2 percent in 1979 (see A.S. Grossman, "The Employment
Situation for Military Wives," M'onthly Labor Review, U.S. Department of Labor,
February 1981, pp. 60-64). This participation rate is likely to vary depending on the
remoteness of the duty station, with employment opportunities reduced in the more
remnote and sparsely populated areas. Participation rates also are likely to vary
depending on the type of assignment the military man takes. Prolonged absence of
the husband from home may make it more difficult for wives to bear both family
and work responsibilities (see Grossman, pp. 60-61). Conversely, the husband's
absence may en~courage wives with lighter home responsibilities to work when
otherwise they might not, since working would provide mnore opportunities for
companionship.

In the case of \rl-X, several of the potential base locations are relatively far
removed fromn regional employment centers. The Mlilford, Beryl, Delta, Ely, and
Dalhart base locations are quite far fromn large centers of economic activity, though
substantial expansion of job opportunities because of local base expenditures would 0
be likely. The Coyote Spring and Clovis base locations, on the other hand, are much
closer to emnploymnent opportunities. At the same time, assignment to the M-X
Operatinig bases would not require prolonged separations of military personnel fromn

* their families. Absence of the husband consequently would not be a factor in either
* discouraging or encouraging labor force participation on the part of military wives.

* Given the availability of data, therefore, and considering both the potential -

locations of the bases and the nature of the %4-X assignment, it seems most
reasonable to assume the most recent average labor force participation rate for all
military wives (50 percent) would apply to wives at the M-X bases. This rate may
be somewhat lower at the more remote base locations and somewhat higher at

* Coyote Spring and Clovis, though no information is available to indicate how much
of a variation around this average is probable.

Teenage dependents constitute the other component of the additional labor
force in-migrating with the military personnel. Probable teenage labor force
participation can be inferred fromn available 1979 iabor force and population data.

*In the United States in 1979, 9,512 thousand persons 16-19 years of age were in the 4* labor force (consisting of 4,236 thousand employed males, 3,748 thousand employed
females, 795 thousand unemployed males, and 733 thousand unemployed females.
See U.S. B~ureau of Labor Statistics, cited in Council of Economic Advisors,
Economic Report of the President, WVashington, D.C., January 1981, p. 266). The
U.S. population ages 16-19 in 1979 consisted of 16,838 thousand persons, while

129

S S-



population 0-19 in 1979 totalled 71,130 thousand persons (U.S. Bureau of the Census,
cited in Economic Report of the President, p. 263). Assuming no significant labor
force participation prior to age 16, these data imply a participation rate among all
persons 19 and under of 13.4 percent (9,512/71,130).

In terms of the 2.4 dependents in the representative military household used in
this analysis, 50.0 percent labor force participation on the part of military wives
implies an average 0.50 participants among the 2.4 dependents. In addition, 13.4
percent participation on the part of the 1.4 minor dependents implies an average
0.19 minor participants per household (0.134x1.4). For military dependents, there-
fore, an average participation rate of 29 percent (based on 0.50 wives and 0.19
minor participants per 2.4 dependents in the household, or 0.69/2.4 = 0.29) is used in
this analysis.

The labor force participation rate among constriction worker dependents is
assumed to average 24 percent. This assumption is based primarily on results
reported in the Construction Worker Profile. For newcomer construction depen-
dents, the Profile reports a ratio of employed dependents to dependent population of
21.5 percent. If, in addition, 9 percent of the construction worker dependent labor
force is unemployed (see below) the labor force participation rate for this group can
be calculated as follows:

let E = number of employed persons,

U = number of unemployed persons, and
POP = population.

Then, by definition, the labor force is equal to employment plus unemployment, and
the labor force participation rate is the ratio of labor force to population. This can
be written algebraically as:

(E + U)/POP = E/POP + U/POP.

The Construction Worker Profile results inply that:

E/POP = 0.215.

The assumption of 9 percent unemployment among construction worker dependents
can be written as:

U/(E + U) = 0.09.

If both sides of this equation are multiplied by (E + U/POP.

(U/E + U))((E + U)/POP) = 0.09 (E + U)/POP.
Now, cancel the (E + U) terms on the lefthand side and rearrange terms on the
righthand side to obtain:

U/POP = 0.09 (E/POP) + 0.09 (U/POP).
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From the Construction Worker Profile, E/POP 0.215, so,

(U/POP)(i - 0.09) = (0.09)(0.215).

Therefore,

U/POP (0.09)(0.215)/(1 - 0.09) 0.021,

and

(E + U)/POP = E/POP + U/POP = 0.215 + 0.021 0.236.

Assembly and checkout worker dependents are assumed to have the same
average participation rate as construction worker dependents--24 percent. Little
data are available from which to infer the probable characteristics of this group of
in-migrants. Because the living and working conditions of assembly and checkout
workers would correspond most closely to those of construction workers, however,
the participation characteristics of their dependents are assumed to be the same as
those of construction worker dependents.

Civilian operations in-migrant dependents are assumed to have the same labor
force participation rate as military dependents--29 percent. This assumption is
based on recent data which indicate that civilian wives and military wives have
virtually the same average labor force participation rates (see Grossman, p. 60). In
1979, military wives had an average participation rate of 50.2 percent, while the
rate for civilian wives was 49.4 percent. If the average number of dependents per
civilian family household is 2.33 and the participation rate among minor dependents
is 13.4 percent (see above), the average participation rate among civilian operations
dependents would be 29 percent.

The labor force participation rate among other civilian in-migrant depen- .'-'.-.
dents--families of workers in-migrating to take jobs indirectly related to M-X--is - .
assumed to average 33 percent. As with construction worker dependents, this value
is based on the findings of the Construction Worker Profile. Among "other
newcomer dependents," the Profile reports that 30.2 percent were employed. If

* unemployment averages 9 percent among this group (see below), calculations similar
to those pet formed for construction worker dependents imply an average partici-
pation rate of 33 percent:

U/POP = (0.09)(0.302)(1 - 0.09) = 0.030

(E + U)/POP = 0.302 + 0.030 = 0.332.

UNEMPLOYMENT RATES

Of those military dependents in the labor force, 13 percent are assumed to be
unemployed. This value is based on a disaggregation of the military dependent labor
force into wives and teenagers. Since 1970, the unemployment rate among rmilitary
wives has on the average been about twice that of civilian wives. In 1979, military
wives experienced an unemployment rate of 12 percent, while only 5 percent of
civilian married women in the labor force were unemployed (see Grossman, 6.62).
The unemployment rate among civilian married women since 1970 has tended to
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correspond very closely to the unemployment rate for the entire civilian labor force.
Chase Econometrics Associates, Inc., projects the U.S. unemployment rate during
the period 1985-90 to be in the range of 5.5 - 6.0 percent (Chase Econometrics
Associates, Inc., Long-term Standard Trend Forecast of January 14, 1981, p.17). For
the Rocky Mountain states, long-term unemployment is projected to be somewhat
lower--5.0 percent or less by 1990 (Chase Econometric Associates, Inc. Long-term
Regional Forecast, First Quarter, 1981). This assumption of a tendency toward high
employment is generally accepted in long-term state and national level forecasting.
If the historical relationship among civilian wives' unemployment, military wives'
unemployment, and average unemployment of the labor force is maintained through
the projection period of this analysis, the assumption of 12 percent unemployment
among military wives seems most reasonable.

Unemployment among teenagers (ages 16-19) in the United States from 1970 -

to 1980 has fluctuated from 14.5 percent to 19.9 percent, and has averaged 16.9
percent over this I -year period (see Economic Report of the President, January
1981, p. 267). If teenage unemployment among military dependents is assumed to
average 17 percent, and unemployment among military wives is 12 percent, the
unemployment rate for all military dependents is a weighted average of the
unemployment rates for these two component groups. Since wives represent 0.5 of
the 0.69 dependent labor force participants per representative household, while
teenagers constitute the remaining 0.19 participants, the weighted average unem-
ployment rate for the two groups combined is 13 percent (12 x 0.5/0.69 + 17 x
.9.19/0.69 = 1 3 percent). Consequently, only 87 percent of the military dependents in .
the labor force are assuned to be available for employment, while the other 13
percent remain unemployed.

The unemployment rate among construction worker dependents is assumed to
average 9 percent. As with military dependents, this value is based on a
disaggregation of construction worker dependents into wives and teenage labor force
participants. While some women can be expected to find M-X construction jobs,

- this would not significantly alter the dependent unemployment rate assumptions
- used in this analysis. If civilian married women have an average unemployment rate
, similar to the average for the entire labor force (about 5 percent in the long-term,

* using the Chase Econometric Associates, Inc., regional projections), and teenagers
* have an unemployment rate of 17 percent, the rate for all construction worker --

dependents would be a weighted average of these two rates. If a representative
construction worker household contains 0.5 wives in the labor force and 0.21
teenagers in the labor force (13.4 percent participation among 1.6 minor
dependents), the additional labor force associated with construction worker house-
holds would be constituted of 70 percent (0.5/0.71) wives and 30 percent (0.21/0.71)
teenagers. Using these proportions to weight the unemployment rates of 5 percent
and 17 percent, respectively, yields a weighted average unemployment rate of 9
percent.

Unemployment rates among dependents of assembly and checkout workers,
civilian operations workers, and other civilian in-migrants all are assumed to equal

* the 9 percent unemp!oyment rate among construction worker dependents. This
figure represents an average of 5-6 percent unemployment among adult spouses and . -

17 percent unemployment among teenage dependents. Consequently, only 91
percent of the dependent labor force in these categories are assumed to be
employable on the project. Unemployment among these groups would be even higher
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if the demand for indirect workers is not sufficient to employ all of this additional
labor force.

The probable unemployment rate among construction workers on the M-X
system is highly uncertain. Construction workers generally are unemployed at a
higher-than-average rate because of the volatility of industry demand, seasonalchanges in the weather, and other factors. In 1978-79, when U.S. unemployment

averaged 5.8-6.0 percent, construction workers nationwide experienced more than
10 percent unemployment. In 1980, because of the recession, construction industry
unemployment was 14.2 percent, twice the U.S. average of 7.1 percent (see
Mvlonthly Labor Review, February 1981, p.90, and Economic Report of the
President, January 1981, p. 269). Since the M-X project represents an extremely
large demand for construction labor in an area much smaller than the entire United
States, it is unlikely that construction-worker unemployment rates as high as 1978-
80 industry averages would be observed. At the same time, imperfect information
about the exact number and location of construction jobs indicates that sone
workers may move into the region in the expectatiot, of finding employment and
these expectations may not be fulfilled. If these disappointed job-seekers remain in
the region for a while in the hope of finding a construction job, unemployment
among construction workers would be observed.

Taking these considerations into account, it seems likely that construction
worker unemployment greater than the projected long-term regionwide average of
5-6 percent but less than U.S. industry-wide averages under non-recession conditions
(10 percent) would be observed. An 8 percent unemployment rate near the mid-
point of this range is assumed for this analysis.

4.4 SUBCOUNTY ALLOCATION OF IN-MIGRANT POPULATION

This analysis disaggregates county-level estimates of M-X-induced population
in-migration into three general places of residence:

o communities, with no distinction made among communities;
o operating bases; and
o constructioin camps.

The employment and family status of the principal in-migrant wage-earner is
used to estimate the place of residence of the worker and his dependents.

CONSTRUCTION EMPLOYMENT

The portion of DDA and OB construction workers assumed to have their - .
families present (see section 4.3) are assumed to live in communities. The
remaining construction workers -- single persons and married persons without
families present -- are presumed to be basically full-time residents in construction
camps. This assumption would not preclude spending some non-work hours in major
metropolitan areas on the fringes of the deployment region. In fact, the incomes of
these persons are assumed to be spent in a number of communities throughout the
region, reflecting a relatively high degree of mobility. In-migrant workers employed
in DDA construction and without families are assumed to live in the construction
camps shown in Figures 2.1-1 through 2.1-4. In-migrant workers employed in OB
construction and without families present are assumed to live in a construction
camp established on the site of the base. O
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ASSEMBLY AND CHECKOUT EMPLOYMENT

Because of the relatively technical nature of assembly and checkout employ-
ment, all workers in this category are assumed to be in-migrants. They are assumed
to have the same demographic characteristics as construction workers. They are -.
allocated to the construction camps, communities, or base sites in the same
proportions as construction workers, depending on the location of their employment
and their family status.

MILITARY EMPLOYMENT

Of all the military operations personnel and their dependents, current Air
Force plans are that 80 percent would live onbase. The remaining 20 percent are
allocated to the communities near the base locations.

CIVILIAN OPERATIONS EMPLOYMENT

All in-migrant civilian operations personnel and their dependents are assumed
to live in communities near the bases.

INDIRECT EMPLOYMENT

All in-migrating workers indirectly employed by the M-X project, as well as l
their dependents, are assumed to live in communities in the ROI.
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5.0 MODEL OUTPUTS

The purpose of this section is to provide a brief overview of the outputs of the

M-X economic impact model presented in this report. -

5.1 IMPACTS BY COUNTY OF EMPLOYMENT

Table 5.1-1 presents the principal outputs of the model on a place-of-employ- -.

ment basis. The table relates, as an example, to Clark County in a year of high
project activity, 1987. The percentage of military on-base is assumed to be 80 0
percent. The alternative analyzed is the Proposed Action, which implies that tile
first or main operating base would be in Clark County. Because of the size of the
Clark County economy, unmodified RIMS multipliers were used. In addition to the
base at Coyote Spring, the second operating base (for the Proposed Action) would be
located at Milford, in Beaver County, Utah.

Employment impacts on a county-of-employment basis are presented in the
first data table in Table 5.1- 1. Eight types of employment are considered in the
model. These are: DDA construction, DDA assembly and checkout, base construc-
tion, base assembly and checkout, operations officers, operations enlisted,
operations civilian, and indirect employment. The table presents employment in
each of these categories in Clark County for the year and the alternative specified.
These employment levels represent only M-X-related employment--not baseline or
without-project employment. The table also presents earnings per worker per year
for each of these employment categories. This is simply a reprint of the
assumptions entered as specified in Section 2 of this report. Total earnings as
calculated by the number of workers times average earnings per worker also are
presented in the table. Total earnings are $363 million implying an average earnings
per worker of almost $16,000 annually. The table presents in addition the crude
ex-post employment multiplier implied by the model calculations. For Clark County
in this year this multiplier is 2.222. This is calculated as the ratio of total
project-related employment or 22,719 jobs, to direct project employment--that is,
employment in the first seven categories listed in the table.

The table also indicates that approximately $20 million of local procurement
activity would occur within the county, all to support operations personnel at the
base.

The bottom portion of the first page of Table 5.1-I presents local project-
related investment for Clark County in 1987 for off-base housing, street facilities,
school facilities, other public buildings, utilities, retail buildings, commercial
buildings, and industrial buildings. Off-base housing would be the largest single
component of this category of investment, representing more than 31 million dollars
worth of purchases in 1987 in Clark County. Total project-related investment in the
county in 1987 would be $62 million.

The second page of Table 5.1-1 presents a detailed breakdown of indirect
employment by source of project-related stimulus. As indicated in the table,
significant levels of final demand change would be observed in virtually all of the
final demand categories considered in this analysis. Base payroll expenditures in the
county would amount to more than 90 million dollars in 1987, while DDA payroll
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expenditures would surpass 73 million dollars. The total final demand change in the
county would be alinost 247 million dollars in 1987. The table also presents the
RIMS multipliers used in the analysis. The most important of these multipliers is
that for personal consuinption expenditures, 2.248 in Clark County. This multiplier
is ised to evaluate the indirect economic effects of base payroll expenditures, DDA 0,
payroll expenditures, and site activation task force (SATAF) payroll expenditures.
The third colunn of data in the table represents current year gross output change.
This :neasures the change in gross output in 1987 as a result of the final demand
ch.anges and the multilier effects--some of which are lagged. In other words,
current year gross output change consists of some lagged effects from previous
years, but only a portion (70 percent) of the final demand change in the current
ye ir.

The fourth column of data on page 2 of Table 5.1-1 represents the earnings
-hange associated with the current year gross output change. Earnings are

calculated using the earnings gross output ratios presented in Section 3. The fifth
coljnn of data represents the indirect employment resulting from each category of
final denand change associated with the project. Total indirect earnings and
indirect employment are presented in the table as well. Note that these indirect
earnings and employment estimates are those presented in a more summarized
fashion on page 1 of Table 5.1 -I.

These changes in earnings and employment are not disaggregated to specific
industrial sectors. The RIMS nultiplier relates a final demand change in a specific
sector--such as retail trade--to total earnings and employment changes in the
economy. Tne details on the second page of Table 5.1-1 represent a disaggregation
of indirect earnings and employment by type of stimulus or type of final demand
change, rather than by the sector in which these earnings and employment would
occur. As the table indicates, base payroll expenditures are the leading source of.indirect enployment in the county in 1987--4,276 indirect jobs created in various
sectors of the county economy. DDA payroll expenditures represent the source of
3,637 indirect jobs in the county. Off-base housing construction would stimulate an
additional 1,661 jobs, and payroll expenditures fro n SATAF personnel would create
528 jobs. Even though the last line of the table (SATAF!COE payroll expenditures)
appears below the total or average, it is included in the total or average.

5.2 IMPACTS BY COUNTY OF RESIDENCE

Table 5.2-1 presents employment impacts by county of residence, as opposed
to impacts by county of employment presented in Table 5.1-1. As in the previous
table, some of the critical model run identifiers appear at the top of the table.
These include the county, the year, and the assunption about the percentage of
military on base, whether or not a base is located in the county, and if so, a first or
second operating base, whether unmodified or nodified RI\S multipliers were used,
and the alternative under consideration. Again, the data in Table 5.2-1 are for
Clark County in 1987 for the Proposed Action. In the line at the top of the table
that identifies the "Proposed Action: Full deployment--Nevada/Utah," if this run is
based on the trend growth or low baseline projections, an (L) appears after
"Nevada/Utah". Since no (L) appears on this line of the output, the user may
correctly assume that this run is based on the high growth baseline. In the case of
Clark County, there is very little difference between the two baselines--
approximately 500 jobs in 1987.
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The first portion of the data presented in Table 5.2- 1 summarizes employnent
and population impacts on a place-of-residence basis. The eight employment
categories presented in Table 5.1-1 have been collapsed for purposes of convenience
to seven categories by aggregating both the officers and enlisted personnel into one
military operations category. The other five direct employment categories--DDA •
construction, DDA assembly and checkout, base construction, base assembly and
checkout, and operations civilians--have not been altered. Indirect employment
estimates also appear in the table. The employment projections presented in the
table have been adjusted for cross-county commuting using the rnployment-
residence allocation matrices presented in Section 4 of this report. Differences
between the employment projections in Table 5.2-1 and those presented in •
Table 5.1-1 are the result of assumnptions about cross-county comnuting.

Table 5.2-1 also presents estimated population impacts by generic type of
location at the subcounty level for Clark County. The three population location
categories considered in this analysis--communities, bases, and camps- -are
presented in the table, as are total population impacts. These impacts are presented •
as well by principal employment type of the primary M-X-related in-migrant. For
example, in Clark County in 1987 a total of 614 persons are assumed to be added to
the county population as a result of employment of 232 people in shelter assenbly
and checkout. In the case of Clark County, these assembly and checkout workers
are SATAF workers, since no DDA construction camps are located in the county.
For base assembly and checkout workers, employment of 1,188 persons by place of
residence is projected for the county, with a total of 2,763 persons in the county.
Of these 2,763 persons 2,138 are assigned to the communities and 625 to the base
location itself. Military operations workers--a total of 6,185 workers--trigger a
po'ulation impact of 15,832 in the county. Of this population impact, 12,666 would
reside on the base, and 3,166 would reside in communities. Population impacts by
subcounty place of residence and employment type are presented for all seven
enployment types in the data table. Total employment by place-of-residence--
22,248 persons in Clark County in 1987--is presented in the table, as are population
totals fhr the various subcounty locations. A total of 43,431 persons are projected
to reside in Clark County in 1987 as a result of M-X. This projection represents
persons who would not otherwise be there. The figure of 43,431 consequently
represents the impact of M-X and is an increment to baseline population
projections.

The table also presents calculations showing net in-migration from the
previous year. These calculations are presented by type of population location--
communities, bases, and camps. In 1987, the \'-X-related population change in
communities is smaller than it was in 1986, and, consequently, a negative 3,613
persons are recorded as net M-X-related population in-migration (in this case,
out-migration) from the previous year. \t the base, a total of 3,186 persons were
added to the base population since 1986, so this figure appears as net in-migration
fron the previous year. The su:n of these two figures, or a negative 428 persons,
represents the net change in \%-X-related population impacts in the county.

The lower portion of the table presents labor force impacts associated with
these enployment aind population effects. Raseline projected population of Clark
County in 1987 is presented in the table--594,187 persons. The projected baseline
labor force participation rate is 47.8 perc, nt of the total population (see Chapter 3
of the EIS and Section 4 of this report). The resulting projected labor force Linder
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baseline conditions is 284,021 persons. The unemployment rate is assumed to be
7.7 percent in Clark County in 1987. This implies that baseline employment using
the labor force concept is 262,152 persons in Clark County in 1987, and unemploy- " -

ment is 21,870.

In Clark County, the threshold or in-migration trigger unemployment rate is
assumed to be 6.0 percent of the labor force. Consequently, the difference between
7.7 baseline unemployment and 6.0 percent in-migration trigger unemployment--
1.7 percent of the labor force--is projected to be available for M-X-related
employment without labor force in-migration. This amounts to 4,828 persons in
1987. This projected available resident labor force is further subdivided into persons
assumed to be employable for (I) construction, (2) operations, and (3) indirect
employment. Thirty percent of the projected available resident labor force is
assumed to be available for construction employment, and this represents 1,449
persons in 1987 in Clark County. Of the available resident labor force, an additional
20 percent is assumed to be available for operations, or 966 persons of the 4,828.
The remaining 50 percent of the projected available resident labor force--2,414 0 0
persons in 1987 in Clark County--is assumed to be employable in indirect employ-
ment. If employment demands by specific M-X-related employment type as shown
in the upper portion of Table 5.2-1 exceed these resident labor force totals,
in-migration is projected to occur. For example, base construction employment of
999 persons in the county in 1987 is less than the projected available resident labor
force for construction of 1,449. As a result, no labor force in-migration is projected 0 0
to occur in this category, and population impacts shown on the base construction
line of the upper portion of Table 5.2-1 consequently are zero.

The in-migrant civilian labor force by type of primary employment also is

shown in Table 5.2-1 below the estimates of available resident labor force. The
in-rmigrant construction labor force in Clark County in 1987 is zero, as previously 0 S
indicated. The in-migrant assembly and check-out labor force is 1,218 persons. The
in-migrant civilian operations labor force is 186 persons. The in-migrant secondary
labor force--those persons projected to be in the labor force who move into the
county as dependents of primary M-X employees--is projected to be 3,379 persons
in 1987. Additional indirect labor force in-migration is projected to be 7,118. The
total in-migrant civilian labor force is the sum of these five categories, or 11,900 0 0

persons. This total reflects only civilian labor force in-migrants, and military
in-migrants--shown above in the table as 6,185--are in addition to this civilian
labor force in-migrant total.

The bottom portion of Table 5.2-1 presents projections of the civilian labor
force, unemployment and population with the project as opposed to baseline S S
conditions in Clark County. The labor force with the project is 295,922 persons.
This is the sum of the baseline labor force presented in the third line under "Labor
Force Impacts" and the total civilian in-migrant labor force of 11,900 persons. (All
estimates are subject to s nail amounts of rounding error.) Employment with the
project is projected to be 278,215, the sum of projected baseline employment of
262,152 plus civilian employment related to M-X in the county in 1987. Military 0 0
employment would be in addition to this total. Unemployment with the project is
projected to be 17,706, slightly less than baseline unemployment of 21,870. This
implies an unemployment rate of 6.0 percent with the project, 1.7 percentage points
below projected unemployment without the project. Population with the project is
equal to baseline population plus M-X-related in-migrant population or 594,187
persons plus 43,431 persons. • 0

141

. 0 .



Unemployment rates with the project are determined by the assumed baseline
unemployment rate and assumed unemployment rates for each of the in-migrant
labor force categories presented in Section 4 of this report.
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6.0 MODEL VALIDATION

6.1 INTRODUCTION

An updated and revised version of the UPED 79 model of the University of
Utah's Bureau of Economic and Business Research was developed and used to make
projections of employment and population in the Nevada/Utah deployment region
with and without M-X. The UPED 79 model is a dynamic economic base simulation
model projecting basic and residentiary employment at the 2-digit Standard
Industrial Classification code level of sectoral disaggregation. The demographic
component of the model is an age-cohort model.

6.2 RESULTS

Table 6.2-1 presents projections of employment from the UPED 79 model as
well as from the regional economic impact model documented in this report. This 5 •
comparison is based on the direct empioyment data used in the M-X Deployment
Area Selection-Land Withdrawal/Acquisition DEIS (December 1980). The M-X
economic impact model parameters also are those of the DEIS, and differ somewhat
from the parameter values reported here (see ETR-27, December 1980).

At the regional level, the DEIS reported a peak \'-X employment impact of - 0
58,600 jobs using the interindustry impact model in 1987 for Alternative 3, the only
alternative for which comparable model runs have been analyzed. The UPED
simulation resulted in a peak employment estimate of 51,440, about 12 percent
lower than the interindustry estimate. Long-term differences between the two
model runs were negligible--a projection of 17,850 using the interindustry model and
18,980 using the UPED model. With a peak-year direct employment total of 30,000 •
jobs, the crude ex-post employment multiplier for the interindustry model at the
regional level is 1.95. For the UPED model, the analogous multiplier is 1.71. In the
long run, the interindustry model implies a multiplier of 1.35 while the UPED
multiplier is 1.44.

In general, county-level impact estimates are more sensitive to the S -
methodology used than are the results at the regional level. Iron and 'White Pine
counties would experience large employment changes in each case because the
operating bases would be located in these counties under Alternative 3. Peak
interindustry employment estimates for these counties are 28-35 percent higher
than the UPED estimates. Base-county long-term estimates are much more similar.
In most DDA counties-- Eureka, Lincoln, Nye, Juab, and Millard--the UPED .
simulation results tend to be higher than the interindustry estimates.

These variations in results are at least partially attributable to general
methodological differences, particularly:

" The sensitivity of the interindustry results to assumptions about wage -- .
rates and the regional distribution of direct expenditures; and

o The relationship between employment and population which underlies the
simulation approach.

1 4
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Table 6.2-1. Comparison of M-X employment impact estimates from inter-
industry and Alternative 3, DEIS direct ekmployment and
parameter assumptions.

TREND-GROT INTER- IMPACT AS TREND-GROWTH __ /!.

TREND-GROWTH INDUSTRY SIMULATION MODEL IMPACT AS PERCENT
R E GiIN EAPLOYMENT MDELSTRY *ENT OF IEMPLOYMENT IBSLNLABOR FORCE MODEL PERCENT O EMPLM IENT IMPACT ESTIMATES OF BASELINE,oco MPACT BASELINE iESTABLISHMENT

CONCEPT ESTIMATES CONCEPT

:,-'ion~l t tal

i -ak Vear 1987( 740,480 58.600 8822.160 31.440
Lfig term 849.580 17.850 949,240 18.980

Clark County. NV

Peak Year (1986 -.248.840 8,590 4 271.170 3.410 1
L,4 >r'r 305,170 660 329.080 1,060 "

Eureka C,,unt y NV

P-ak Year (1988) 650 3.470 536 570 5.00 891
L ng T r71 720 0 0 630 0 0 i

Li:icoln County. NV

[',k Year ,1986) 1,830 2,630 144 1,470 7,800 331
L )nq Term 2.090 230 11 1,690 10 1

:ount . NV

P..ak Year (1988) 3.350 6,400 180 7.070 10,950 155
*.-4 Term 3.990 20 1 7.630 10 i

re Pne County,UT

Peak Year (1987) 3,090 11,220 364 2,670 8.270- 310
Ln Term 3.510 7,140 203 3.140 5,930 189

Beaver Countv. UT

Peak Year (1986) '2.210 2.570 116 1.740 30 2
L,)a Term 2.380 680 29 1,980 10 1

' n C ,o u n ty . U T '

Pea, Year (1986) 8.730 12. 170 139 8,690 9,490 109
L, n Term 10.280 7,360 74 10.170 7.830 77

"0) Cotuntv. UT I

*,&2LK Year 1987) 2.570 2,740 107 2,800 4.280 153
:.n,4 Tr':i 2.890 0 0 3.150 10

1it 1_ t C.',untv,. UT '- -. ""

P'Otk YVir (1988) -1,830 3,240 72 3.760 4,830 129
'.,. T rt .. 860 0 0 4,020 10 -

:" ak, Utah. -T

- ,' r 1987) 1 447.110 10,950 2 307.860 11.960 " "
n.:,.-r!. 501,350 770 - 5

7
9,270 4.080 1

• .* ': . :,9 ( 1 10.200 I 1,080 11 NA.. 4..\. N.A.- . -
12. 340 800 6 N.A. N..A. NA.

S3939. .

" .. 2..' q.1. n -kn.s p-.ak in 1986 1f - 170. 355 percent )f haseline )t 2 35.
; - :,2t es less ;han 0.5 oercent. but not zero. N.A. indicates not available. 0
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The results of the two analyses, disaggregated to the level of base and non-
base counties, are presented graphically in Figure 6.2- 1.

These variations are indicative of the general level of uncertainty regarding "
the spatial distribution of project impacts. Because the interindustry analysis has .. _. .
been consistently applied to all the deployment options considered here, the results
of this nalysis form the basis for all socioeconomic impacts discussed in the EIS.

Both models indicate that M-X would generate extremely large employment
impacts in the deployment region compared to projected levels of employment
without M-X. .O
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APPENDIX B

CONSTRUCTION- WORKER DAILY SUBSISTENCE

ESTIMATES BY CRAFT
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Table B-I. Construction worker daily

subsistence estimates, by craft.

Daily Subsistence
Craft Category Payment

(1978 Dollars)

Laborer 16.00

Operating Engineer 16.00

Carpenter 18.00

Teamster 16.00

Cement Mason 16.00

Iron Worker 20.00

Pipefitter 25.00

Electrician 25.00

Overall Average 19.00 0

Composite 16.50

Estimate Used 18.001

T3979/10-2-81

1This estimate is equivalent to $20.51 in
FY 1980 dollars, using the proportionate
change in the GNP implicit price deflator
of 173.29/152.05 = 1.140.

Source: Ralph M. Parsons Company, M-X 0
Verifiable Horizontal Shelter.
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APPENDIX C

ASSUMPTIONS AND CALCULATIONS
FOR PROJECT-RELATED OFFBASE PUBLIC AND PRIVATE INVESTMENT ESTIMATES

The indirect capital investment data, which are presented per 1,000 %I-X
operations workers, reflect preliminary assumptions about the extent of indirect
jobs generated as a result of the project and the economic-demographic character-
istics of in-migrant populations. In addition, the data are computed based upon
assumptions about demand or "requirements" for a stock of physical capital to 0
accommodate the in-migrant population, including such community facilities as
housing and non-residential buildings, streets and highways, public buildings such as
schools, and public and private utilities, as well as unit costs for each type of
facility (Murphy/ Williams Urban Planning and Housing Consultants, 1978.). Data for
three scenarios -- all military personnel housed onbase, 20 percent in communities,
and 40 percent offbase -- are shown where applicable, although the final analysis •
incorporates only the assumption that 20 percent would reside offbase. As the data
in Table C-1 show, the amount of offbase public and private capital investments
would be especially sensitive to the proportion of military personnel obtaining
accommodations in communities. Residency by military personnel in communities
rather than onbase would generate demand not only for private housing but for other
additional demand not only for private housing but for other additional offbase
facilities as well. Compared to the first scenario, total public and private off!ase
capital investment required would be higher by alnost two-thirds when 40 percent
are accommodated offbase.

Although the demand for capital investment in offbase facilities would likely
be much higher during the peak \i-X construction "boom" period than in the long
term operations phase, the assumption implicit in the estimation procedure used is
that such investments are unlikely to exceed those needed to accommodate the
permanent offbase population influx. These investments in construction of facili-
ties, which would represent large amounts of unrecoverable "sunk" capital, are
economically justified only if they provide a flow of services or benefits to the
population over an extended period of time. Since benefits to the temporary
construction-related population would be short-lived, large expenditures for perma-
nent facilities to accommodate the maximum population influx during construction
would not be warranted.

The data presented in the tables should be regarded as initial approximations
of the amounts of investment in offbase facilities likely to occur. The current - S
version of the community socioeconomic models, described in ETR-2S, contain
revised procedures and assumptions for computation of indirect investment data.
The economic-demographic assumptions which form the basis for the data in Tables
C- l through C-7 include:

1) 1,000 direct operations personnel, consisting of 886 military and 114 0 •
civilian workers;

2) 310 military personnel (35 percent) are single and 576 (65 percent) are
married;
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3) One-fifth of each group would reside offbase: 62 single and 115 married
military personnel; the average household size for single personnel is
1.25; the total number of offbase military households consists of 49
composed of single personnel plus 115 married or 164, as indicated in
Table C-2;

4) One indirect job is generated for each two direct operations workers or
500 indirect jobs for the 1,000 operations workers assumed in the tables;

5) The number of civilian households (378) is comprised of 114 civilian
* operations workers and 2354 indirect worker households. The number of

indirect households is less than the 500 jobs due to labor force partici-
pation and employment of dependents of military and civilian direct
personnel and indirect workers. The appropriate rates used in this
analysis are shown in Table 4.3- 1.

Other assumptions are shown separately in Tables C-2 through C-7.
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Table C-i. Estimated total local public and private
capital investment induced pet, 1,000 NI-X ~
operations personnel.

SCOSNARIC 1: Offbase Housjna S 13,017, 200

IC-nret Street Facilities 1,335, 216

1 0o Base School Facilities 1,564,080

Other Build-ingq for Public Facilities 489,9l2

2"tilities (Public and Private) 3,5_99,779

Retail Buildings 4,4-0,760

Services Buildinas 1,76,5204 Office Buildinqs ?00,20 'DC 0
7OTAL -$27, 253 , 067

527,00,M F r 1,200 2irec-
-mrlc'vees

SCENARIO Z: 'ff-Base Ho-usinq S18,6'50,200-
21' ercent

Mii-itarv S treet ?aic~lities 2,629,460

2fcf Base School Facilities 2,167,-66

terPutlic Buildinpas 558, 137

Ojtiiitces 'Public arnd Private) 5,158,235

Retail Buildinqs 4,470,760

Services Buildinqs 1,17E,520

Ofic uidinas 2100,000

TI TAL '5 , 7711.,D72

- $35,00. ~ er 1,7 Di~ rect

Employees

5.17.RC : ff Base Housino S 24,2 35,00

:1 treet_ a'cilities ;,41,,A33

.t:Sis £ciool -acil,.ties 2,776928

_'her PuIblic Buil-iinas 0 26' 62

-1 .. ties 'Public and Prtv-.ate)?9

Petaii 8:idinvs4.0.0

4 cer'."cos Bulld_-nos _,i76,120

1c i: iIdi in qs 1100 , 00

TOTALS -44, 30,19
Per -, ire--

- 44, 500,00 imncee

Ir.' AR ScI-nces.
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11111) 1 e C-2. Est imated off base houSsm3 investment
demands. I

<:17.3 3 ALL ME H71YEOLSLi1ik.l-S 97 :,sL

T~1 lIusin : 'nit- ReI!ui red 378 x 5 = '

Les,,s Mobi le Hcme-s 397 x .2. '=

'.Uflbmi &.i'epi t ijonl Homes 9

Nor-nor Singlp-F-imjlv Houses t. 39 7 \ .30 = 99

N umb er Mut i- Fam i I% Li Ts .M. T 39 7 \ .2-)=

'I' , a1 Co:sr S .F. C, ntr u c n I' 4<19 0= S9
0
, 52'000

:T-i Cos t 'M. F. -liri,2 o00 9 N S35.000 = 3. 165.,500

8r es.-denoti:i T,< ruct ion. st o3.17 .01)0

1,, 230 1PERCENT MILIETARY HOUSEHLDLS 0)FF-BASE 164 H Hi.

-"ra1 :Pou~jnie 'tois Rcwritreo = 42 \ -.0 = 406

Idm)rConvv-t 1)0:11 Hc:res 437

imbv-r S. F. = 369 .50 2 s5

Nm- %. F. = 569 x .25 142

1 a Ios . .L. lst ruliti1)r = 285 x $48 000 =S13.680.500

.'.s 3.7 Cnsritin142 x S35 .000 = 4.970,000

ti re-iaent :a1 C3nrlc ist ri 011 51 IS ';50 <000

PLCENT MIiTARFY HOUSEHOLDS O FF-DASE ,3328 H .

7a! :iousn !:nits to quired = 706 x 1.05 =7-10

-s "lbi 1 e Hot-s = 7411 x .25 =185

.,f Convent i .nai i domes = 536

"b'S.F. -7.41 x .50 = 3170

t Lo %!. F . 7411 x .25 = 185

Cst S. F. Cr)nsr rict on =370 x S4.8. 00n =S1l7, 760.000

p- T -sta M.F. (>)nstrrict:,m= , 5n x S35.000 = 6.-475.000

ral Rev idential Construction Cost = 24,235,000

S 24.250 000'

3328- 1

Ai .20. =i'r Number ! nopuseh)1's 1 0

-!'fl n! equi r-nmen s riue e-~i LIT)P 11% mobi Ie horne.2 5

i inc I-iqi nm <uii irii: -otria ad nr-si te I abor . are su d

t - ,r F. 101i Ind 5:15 .0< ' O;,r M. F 0r

1)i, S, 1' n es, as-td 1 lann nz :.wmn.le or, Nurobv Ai I I 1:ar;-
I.ar ;.~. i ni Ifl -is i IS r'U ri-i. 11 -' .. 1,,i -- oflr21 Empao.! -o'~'o

I 2-'bii'; l;'1-r .vnrht: iels .5.I~earlment )t
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T h I F -A I i InaIt (d I ut. Ia I IV cus t v 1 000

- .c.iea eet Dr c-'I e -lom e0 0

n~ ~ e a fee: per nF irt

~.uutx'Street
~-:ter - cx receta.relatecd

y_ 'e I tec = 1linear- feet- rer S..House

.Elinear feet ner Mobile homne

5C near feet -,er M.?. Unct

( Pe~l c'~1relte = 7. linear feet -.e S.-_ House

S22.0C linear --eet -ec obl Home~c

-11 l inear ieet :Der N?

4 __.=-. x: Resid-ertial rela-~-'

-~ U - I~-a-3 Foot > ir

E Arer ia s =S 142 X S.1 -21
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Table C-3. Est imated street facility costs per
1,000 direct operations emp loyees.
(P a ge 2 of 3)

22 ecire

-. - 2 -: € - :1. O )9 = ?es3: ental-eirate ,2

".- 2234. sm r c!f t l : ] 2 f

S- 279 - - .5 L~u Re:2.re'): *ekXn il.eitd :448 f

-' .-trIet £v 3:'e

' .>33s ,£r2 $' -. L '

C :2 .' ?3 -4 -; ,4

170
S. -



TablIeC- Es-t i matod st reelI t'ac iiit costs per
1' ,000 (1 i r( &t oper at i on.,- Omp I'(&
(Page,( 3 of' 3)

* ~ ~ ~ ~ ,9 s1 4.:~ ~ 3~$5

44

-~~~ 22 ?:~E. U

1235 125" - 3.; 185) = sI.je-L13,--.at2, 2

1).1~ 3,29) =C-'nu .-I --I

4

-1 . .i33 1:.r135 r, , e2.13135=33):

in 0) - 72'22r1'
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S *0

laI l)I 1 -4 Es t i mated of ibase school lac i I i t Costs

ASS'UMPTIONS: 1) 26 pupils per 100 population

2) Facility size per pupil = 98 square feet - -

3) Costs = S56 per square foot

SCENARIO 1: 100 PERCENT MILITARY ON-BASE

Off-base Population = 1,096 0

Number of pupils = .26 (1,096) =25

Size of facility = 98 (285) = 27,930 sc ft

Cost of facility = 27,930 ($56) $1,564,080

$1,550,000

SCENARIC 2: 20 PERCENT MILITARY OFF-BASE

Off-Base population = 1,096 + 425 = 1,521

Number of pupils = .26 (1,521) 395 I S

Size of facility = 98 (395) = 38,710 sc ft

Cost of facility = $56 (38,710) = $2,167,760

$2,150,000

I S

SCENARIO 3: 40 PERCENT MILITARY OFF-BASE

Off-base population = 1,096 + 850 1,946

Number of oupils = .26 (1,946) 506

Size of facility = 98 (506) 49,588 sc ft 5

Cost of facility = $56 (49,588)= 52,776,928
$2,800,000

3330-1
* -0

Note: )nbase sch1ool facilities are included in construction
i-ersorinel estimates for the operatina bases and are excluded

here '.o avoid double-counting.

Source : LiDP Sciences, based on planning factors recommended by,
* ', 411t'.Mlliam; 'rban Planning and Housina Consultants,

, cioeconomic Imnacts Assessment. A Methodoloay

:'iede to Synthetic Fuels. U.S. Derartment of Enercv,

..h. ton, D.C. , 197.

* 0
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'Fabl I('-5. L,, ima te d devo ()p rin t cu to
()ther public faci liti(es.

POLICE: ASSUME $48 PER CAPITA

SCENARIO 1: 1,096 ($48) = $ 52,608

SCENARIO 2: 1,521 ($48) $ 73,0%

SCENARIO 3: 1,946 ($48) $ 93,40E

FIRE: ASSUME $39 PER CAPITA

SCENARIO 1: 1,096 ($39) - $ 42,744

SCENARIO 2: 1,521 ($39) = $ 59,319

SCENARIO 3: 1,946 ($39) = S 75,894

GOVERNMENT ADMINISTRATION: ASSUME $24 PER CAPITA

SD
SCENARIO 1: 1,096 ($24) = $ 26,304

SCENARIO 2: 1,521 ($24) = $ 36,504

SCENARIO 3: 1,946 ($24) = $ 46,704

HEALTH CARE: ASSUME $286 PER CAPITA

SCENARIO 1: 1,096 ($286) = $313,456

SCENARIO 2: 1,521 ($286) = $435,006

SCENARIO 3: 1,946 ($286) = $556,556 0

LIBPRIES: ASSUME $50 PER CAPITA

SCENARIO 1: 1,096 ($50) = $ 54,800 5 -

SC-.FRIO 2: 1,521 ($50) = $ 76,050

SCENARIO 3: 1,4 (00 7,300- -

3331

So-urce: HDP Sciences, based or, plannino factors
recommended by Murphy!Williams Urban
T'iannin and Housin<7 Consultants,
Socioeconomic Imoact Assessments, A

*Methadolo'v Arlied to Synthetic Fuel-.
" Dc:artme:. c f Enerc'.', Wshinctcn, E.2.,
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Table C-6. Estimated utility development costs (Page I of 2).

* Residential related_(public)

Assumptions: Single-family dwelling =$7,256 per unit sanitary sewers - $1, 337
total storin sewers - 2,339

water - 3,580

Multifam~ily dwelling =$3,134 per unit sanitary sewvers - $ 564
totAlI storm sewvers - 1 ,042

water - 1,528

Mobile home total -$4,826 per unit sanitary sewers - $887
storin sewers - 1,565
water - 2,374

Scenario 1: 199 ($7,256) + 99 ($3,1 34) + 99 ($4,826) $2,231,984

.Sceniario 21: '2,5 ($7,25u)+i42 ($3,1 34)±142 ($4,826) $3,198,28(1

Scenriok 3: 370f ($7,256), 185 ($3,1 34)+ 185 ($4,,%26) $4,157,320

*Assumjptiotis: ;as and electricity for single-family dwellings -$77S per unit

,,A, io~ electricity for inultifamnily dwellings -$338 per unit

-sand electricity for mobile homes -$523 per unit

*Scenario 1: 195 ($776) + 99 ($338s) + 99 ($523) $240,061

Sceniario 2: 2Sf ($ 778) + 142($ 336) + 1142($523) $343,992

Scenairio 3: 370 ($778) + 185($336) + 185($523) $447,145

T 333211lu-2-S I/a
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Table C-b. Estimated utility development costs (Page 2 of 2).

Nonresidential utilities JL- -e.

Assumiption: Residential-relatec costs x 0.43 sanitary sewers
x 0.23 storn sewers
x 0.23 water
x 0.23 gas and electric

Scenario 1: Sanitary 0.1837 (2,231,984) (0.43) $176,307 . 0

Storm 0.3236(2,231,984) (0.23) $166,122

Water 0.4927 (2,231,984) (0.23) $252,931

Gas/elec = 240,061 (0.23) = $ 55,214

Scenario 2: Sanitary 0.1837 (3,198,280) (0.43) = $252,635

Storm = 0.3236 (3,19,,260) (0.23) = $238,042

Water = 0.4927 (3,196,280) (0.23) = $362,432

Gas/elec 343,992 (0.23) = $ 79,118

Scenario 3: Sunitary 0.1837 (4,157,320) (0.43) = $328,391

Storm -0.32 36 (4,157,320) (0.23) $309,421

Water C-.4927 (4,157,320) (0.23) $471,112

Gas/elec -- 447,145 (0.23) $102,843

j-_ystc_!n-widc utility evelopment costs

5cen.rio 1: Sanitary (0.1837 (2,231,984) + 176,307) 0.44 $257,982

Water (0.4927 (2,231,984) + 252,931) 0.09 = $121,737

Gas/elec (240,061 + 55,214) (0.33) = $ 97,441

Scenario 2: Sanitary (0.1837 (3,198,290) + 252,635) 0.44 = $369,670

Water (0.4927 (3,19S,280) + 362,432) 0.09 $174,440

Gas/elec (343,992 + 79,118) 0.33 $139,626

* Scenario 3: Sanitary (0.1837 (4,157,320) + 32S,391) 0.44 $480,520

Water (0.4927 (4,157,320) + 471,112) 0.09 = $226,748

Gas/elec (447,145 + 102,843) 0.33 = $181,496

T3332/10-2-81/a

Source: HDR Sciences, basecl on planning factors recommended by Murphy/Williams Urban
Planning and Housing Consultants Socioeconomic Impacts Assessment: A Methodology
A pliedto ynthetic Fuels, U.S. Department of Energy, Washington, D.C., 1978.
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Table C-7. Estimated nonresidential building development (not related to percent military
off base) (Page 1 of 2).

Retail

Assumptions: (1) Retail sales 0.38 x total personnel income (assuming
military purchase many itens on base).

(2) Retail sales per
square foot $60.00

income in 1978
dollars Officers $21,238

Airmen 10,440
Civilian 12,305
Indirect 12,500

(4) Construction cost $40 per square foot

Total income: 69 Officers ($21,238) $ $ 1,465,422
17 Airmen (10,440) = 8,529,480

114 Civilian (12,305) 1 1,402,770
500 Indirect (12,500) - 6,250,000

$17,647,672

Total retail sales $17,647,672 (0.38) $6,706,115

Total square feet of retail space - 6,706,115/$60 = 111,769 sq ft

Tota! cost of retail construction $ $40 (111,769 sq ft) $4,470,760

Ser vices

Assumptions: (1) Services receipts 0. 10 (total personal income) 5

(2) Services receipts
per square foot $30

(3) Construction costs $40 per square foot S

Totdl ',.rvice re(eipts $17,647,672 (0.5) $882,384

Total squarc feet of space $882,384/$30 = 29,413 sq ft

Total (cost of space 29,413 sq ft ($40) $1,176,520

1 3333/10- 2-81/a

)76
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Table C-7. Estimated nonresidential building development (not related to percent military
off base) (Page 2 of 2).

Office Space

Assumptions: (1) Office employment 0.30 (indirect employment)

(2) 150 square feet
per employee

(3) Cost of construction $40 per square foot .-

Total square feet of space required 0.30 (500 indirect employees (150
square feet per employee)

Total cost of space 22, 500 ($40) $900,000

T 3333/ 10- 2-61/a

.ource: HDR Sciences, based on planning factors recommended by Vurphy/Williams Urban
Planning and Housing Consultants, Socioeconomic Impact Assessment: A Method-
ology Applied to Synthetic Fuels, U.S. Department of Energy, Washington, D.C.,
T978. For salaries used in retail assumptions, USAF, TAB-A/I Environmental 0 5
Narratives, 6 TSAE bases.
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APPENDIX D

OVERVIEW OF THE REGIONAL INDUSTRIAL
MULTIPLIER SYSTEM

INTRODUCTION

The total economic effect of a project is substantially greater than the direct
cost of building and operating the facility since the total includes secondary
economic effects is well as the initial investment. The additional, or secondary,
effect is estimated through a multiplier relationship: the ratio between the total
increase in economic activity as a result of a project and the initial project
investment. The initial effect, known as the final-demand change, represents the
change introduced into the economy by the project itself. The secondary effect is
the sum of the additional economic activity generated in the region by the initial
effect. The analyses are particularly important since economic stimulation and new ]
jobs created are often the key benefits of the construction or operations phases of a
project, while lost jobs are a major source of controversy when an ongoing project
nust be terminated.

During construction of a new power generating facility, for example, the
initial economic effect is represented by expenditures for equipment and materials
purchased from local manufacturers and distributors, and for labor. The local direct
suppliers in turn purchase goods and services from other, secondary suppliers (for
exanple, wholesalers). The secondary suppliers in turn rely on other suppliers
farther removed from the project. These successive rounds of interindustry
purchases and sales are the secondary economic effects of the project.

The size of the regional multiplier depends on the proportion of direct and
indirect input requirements that can be supplied by the region's economy, which in
turn depends on both the specific needs of the project and the ability of the regional
economy to supply the inputs. Conceptually, therefore, there is a different
nultiplier for every specific combination of industry and site in the nation.

ALTERNATIVE METHODOLOGIES

Economists have developed several alternative means for estimating the total
economic effect, given the initial effect. The three main approaches are the
economic base inodel, the econometric model, and the input/output (or 1/0) model.

The economic base model provides the simplest approach to estimating total
economic effect. This model divides the regional economy into two sectors, one
producing goods and services ior export to other regions (called the export, or basic,
sector), and one producing goods and services for local consumption (called the
residentiary, or nonbasic, sector). The income earned (or employment) in the impact
analysis requires identifying the initial change in the export sector. The product of 5 m
tiis initial change and the multiplier is the total change in income (employment).

In the econometric model, the economy is represented by a set of interrelated
equations describing the interactions among economic components. Time series
data Are assembled for the variables of the model, and regression analysis is used to
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estimate the coefficients of the equations. The economic impact analysis usually
involves introducing the initial change in the appropriate equation of the model and
recalculating the other equations to obtain the total impact.

The I/0 model describes the flows of goods and services to markets and
between industries in a region. Each industry in the economy has a particular set of
inputs required to produce its output, requirements that generally differ from those
of other industries. The I/0 model describes the structure of the economy and may
be used to analyze the implications of the changes in one portion of the economic
effects that are set off by the final-demand change. Implicit in this process is a
multiplier that relates the total change to a specific initial change.

Each approach has advantages and disadvantages. The economic base model is
simple to apply, but it fails to provide results tailored to the specific project being
analyzed. Equal initial changes, whether in agriculture or energy supply, will
produce equal total changes. The econometric model offers results that are
noderately sensitive to differences in the nature of the project, but the data

requirements for a long time series for all variables and the tine required to
assemble and estimate the model generally rule out its use, particularly for areas
smaller than a state. The I/0 model generally provides more useful industrial detail
than the other two. However, while it does not require time series data, an I/0
model is usually costly to construct, and applications involving regions smaller than
a state are difficult, again because of data limitations. 0

RIMS MULTIPLIER

HDR-Sciences uses a variation of the I/0 approach, known as the Regional
Industrial Multiplier System (RIMS).* This system was developed to overcome the
cost and/or small-area data limitations associated with traditional approaches, and
to provide both geographic and industrial flexibility. It is a system of interrelated
data files and computer programs designed to estimate I/0 type regional multipliers
for any of the industries specified in the Bureau of Economic Analysis (BE-%)
national I/0 -nodel, and for any region that can be defined as one or more counties in
the United States.

The system combines several advantages of the economic base and I/0
approaches to regional impact analysis to produce regional multipliers that are
conceptually similar to I/0 multipliers. RIMS relies on secondary data sources, is
sensitive to differences between industries, operates at a detailed industrial level,
and is relatively inexpensive to apply.

The regional multiplier estimates the portion of succeeding waves of expendi-
tures that occur within a defined region, thus providing a measure of the increased
economic activity within the region. RIMS estimates project-specific multipliers
needed to estimate changes in regional gross output, regional employment, and
regional earnings by first computing the study industry's dependence on other

* regional industries.

TfThe IMS system was developed in the Regional Economic Analysis Division of the
Bureau of Economic Analysis, U.S. Department of Commerce. The HDR version of
RIMS has been refined and updated by staff to meet client and government

* requirements.
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The relationship is used to estimate the multiplier effect of an increase in
final demand in a given industry on the regional gross output. Earnings-to-gross-
output ratios are then used to translate the output increase into increases in
earnings. For any given region, the ratio of employment to earnings is used to
obtain an estimate of the total increased employment within the region. |--

Each industry requires inputs that are converted to an output, which serves as
input to other industries. For example, the manufacture of electric motors requires,
as some of its inputs, copper, electricity, labor, and transportation. When the
electric motors are completed (are an output) they are purchased by (become inputs
to) the copper industry, the electric appliance industry, and others. Some of these
supplier3 and some of the consumers are located in the region of interest, while
others are not. An I/0 model ordinarily requires the development of an entire 1/0
matrix to account for this interdependence. While retaining many of the analytical
opportunities of the I/0 framework, RIMS avoids the need for this costly process by
viewing the gross output multiplier as comprising four elements: the initial change,
the direct effect, the indirect effect, and the induced effect.

The initial change component in the multiplier represents project expenditures
that will occur in the study region. Since this initial change is exactly equal to
project expenditures, it is always represented in the multiplier by unity (1.000). The
remaining components, the secondary economic effects, are added to the initial
economic effect to provide the total economic effect.

The direct effect component accounts for both the industry input requirements
and the ability of the area to meet them. The former is obtained from the national
I/0 model; the latter is derived from data relating to the study region (U.S. Bureau
of the Census, County Business Patterns Program). Inputs required by the study
industry but not produced in the region (or produced in insufficient quantity) must be
imported by the region, thus reducing the direct effect component of the regional
multiplier.

The input requirements are identified in the BEA national I/0 model. The first
step in regionalization is the evaluation of this set of requirements in light of what
is known about the project or specific industry. The suitability of the national
model industry for the project analysis is assessed and project-specific adjustments
made in the national model input requirements on the basis of available project
descriptions or engineering information.

The input requirements that result from this first step represent the technical
requirements of the industry. The second step in regionalization reconciles the
technical requirenents of the industry with the capacity of the region to supply the
required inputs. The technical requirements are replaced by regional direct
coefficients reflecting the actual purchases of inputs from suppliers within the study
region. This step is accomplished with the use of the location quotient, which is a
double ratio of the form:

nio

industry i employment in study region/total employment in study region
industry i employment in the niAtion/total employment in the nation

County Business Patterns data are used to estimate these location quotients.
If the location quotient for a given input is zero, no production is carried 3n in the
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region. Thus, all the required input must be imported and the regional direct effect
is zero. If the location quotient is equal to or greater than one, production in the
region is assumed to be sufficient to supply the study industry, and the regional
direct effect is equal to the national direct requirement. In cases where the
location quotient is greater than zero but less than one, the region is assumed to 0.
supply some of the input requirement, the proportion being equal to the value of the
location quotient.

The location quotient test is applied to each regional industry that potentially
supplies inputs to the study industry. The sum of all the resulting regionalized
coefficients is the direct component of the regional multiplier.

The indirect component and the induced component are computed as a single
combined value in RIMS. The indirect-induced effects are those resulting from . .
expansion of supplier and service industries to neet the needs of the directly - -"

affected industry, as well as changes in local consumption expenditures. The
indirect interactions measure additional rounds of expenditures and production that 0
result from the initial stimulus. Local consumer's incomes are increased by direct
and indirect effects, and some part of the income increases will be spent in the
region, stimulating additional economic activity. This effect of increased incomes
to local consumers is the induced effect, and is an extension of the indirect coin-
ponent. Estimation of the indirect-induced component is possible through the
finding that in an I/O model, under empirically common conditions, the indirect- a i
induced component can be estimated as a linear homogeneous function of the direct
component. A sample of 17 I/0 models containing 500 observations was used to
develop a relationship which is applied to all sectors of the regional economy.

UPDATED RIMS PROGRAM

Implementation of the RIMS methodology requires the articulation of several
data bases. National input-output data - provided by the Bureau of Economic
Analysis - must be coordinated with county business pattern employment figures -
furnished by the Census Bureau. Because of the long time required to develop these
data -- particularly the input-output study -- these data are unavoidably several
years old by the time they are used.

In contrast to the 1967 tables, used in the initial development of RIMS, the
latest (1972) national input-output tables did not produce interindustry direct
requirement coefficients. Such coefficients must now be generated through
appropriate combination of published "use" and "make" tables.

Each roA of a use table shows the sales to each industry and to final users of
the output of the commodity named at the beginning of the row. Each column shows
the value of the input of commodities and the value added generated in production
of the industry named at the head of the column. Each row of a make table reveals
the value of each of the commodities produced by the industry named at the
beginning of the row. The columns ot a make table show the total output of each
commodity produced in each industry.

Each industry is assumed to have its own technology, determined by its
principal product; in other words all comnodities, whether principal or subsidiary,
produced in one industry are made by the same process and therefore require the
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same input structure. This is referred to as the assumption of an industry
technology (Stone, Bates, and Bacharach, 1963, p.13). (The assumption of a
-o:nrnodity technology, though perhaps preferable from a theoretical viewpoint, can
yield negative coefficients and is not considered suitable for impact analysis.) Under
this assunption, an input-output coefficient matrix (A) can be obtained as a matrix 0 .
prodict of appropriately scaled versions of the use (U) and make (V) tables (United
Nationis, 1968, pp. 49-50). A = BD, where U = Bg and V - Dq. g is a diagonal matrix
with industry outputs in the diagonal, and q is a diagonal inatrix with commodity
outputs in the diagonal. The industry technology was employed to compute an
indu-try coefficients table, using the most disaggregated use and make tables (511
industries) available fro:n the Bureau of Economic Analysis. The household
coetficients were calculated as value added divided by total inputs. To extract
,mployee compensation fron value added - which consists of employee compen-
sati on, indirect business taxes and property-type income - value added was multi-
plied by the proportion of employee compensation in value added at the broad
industrial division level.

To ge:,erate regional location quotients, one must know the relative propor-
tions of ernploy'nent in specific industries in the region to be investigated to those
in the nation - since the input-output data are national in nature. Employment
esti:nates for 4-digit SIC industries were obtained from County Business Pattern
)ublicAtions for the latest available year 1976. Since many figures are not revealed,
die to disclosure rules, a reconciliation procedure was implemented to estimate S S
e nploynent for nonreported industries. This required hierarchically conforming
enploynetit esti, idtes at one level of industrial classification to employment
estimates it tie next broader level. Since five levels of industrial classification
vxist, , -o nput,_r subroutine was written to inatci! any of four given levels with the
level imniediately Above it.

Since tiie industrial classifications employed by the Bureau of Economic
-V\milysis vid the Cerisus Bureau are disparate, a bridge program was written so that
lociti,_),i 1,jotients could be conputed for each of the input-output industries. Thiswas accoMrplished by taking the published bridge, (Ritz, Roberts, and Young, 1979,

pp. 53-61) and rearranging (sorting) it so that SIC industries - as opposed to I/O
industries - were in Ascending order. This facilitated the assignment of County • S
Bsiness Pattern enployment estimates to the appropriate I/0 industries as data are
reAd in troin magnetic tape, in order of ascending SIC codes.

Once I/O industry regional employment estimates are obtained in this fashion,
regional lo :ation quotients (LQs) - the ratios of regional to national industrial

S'oncentrAtnons - Are conputed. These LQs are then applied to the national input- P 0
o utput coefficients - generated under the industry technology assunption - to
cilculate regional direct multi;)liers.

This proce61ire can he su,'mnarized in the following four equations. (The dot(.)
retc rs to surr11ng a:ross t'hat SOI)script.)

* ~I

(1.2) F(r -0.79P ' 13P2 + 0.17S
2

(1.3) Cr O.,5 r 1.03 log ,\rj0 *1.S

13I

* S S



(1.4) M r Ar + Cr +•1 *J. .1

where

estimated regional direct coefficient 0 .i1

R. regionalizing factor for industry

Ri. =national direct 1-0 coefficient
ri

U ECr factor describing the economic characteristics of the region i

Pl agriculture proportion of total nongoverninent earnings

P i manufacturing proportion of total nongovernment earnings - " -
2

S regional nongovernnent earnings divided by national nongoveciv:nent -
earnings--a measure of the econonic size of the region

C estimated indirect-induced component of the multiplier for industry j.!

r estimated direct component of the multiplier for industry j
* .J S

r estimated total multiplier for industry j
.1

Equation (1.1) shows the employment editing of the national table and the further
regionalization by location quotients. Equation (1.3) indicates that uhe indire2ct-
induced component of the multiplier is estimated as a function of both the direct
component and regional economic characteristics, which are specified in (1.2).
Equation (1.4) is the multiplier identity. One overall multiplier ('% .) is estinated f.)r
each column industry. The rnultiplier represents the effect of la change in fin-i!
demand for each column industry's output on the total regional output of goodis .-,

services, as well as the associated effects on regional earnings (Cartwright, 19-1)

The County Business Patterns data do not provide enough infor'ntu, o .

estimrate location quotients for the RIMS agricultural sections. It ,'onsel ient 1s
necessary to derive location quotients for the agricultural sectors using alterru.\,
data sources.

Table D- I presents the correspondence between the RIMS agricultural sectors
* (numbered I through 19) anc the 1974 Census of agriculture reporting c'ategories.

These Census of Agriculture data are the basis for the location quotients for the
agricultural sectors used in the RIMS nodel. The 1974 Census of -griculture
categories correspond fairly closely to the RIMS sectors for dairy products, poultry
products, cattle and calves, iogs and pigs, sheeps, lainbs and wool, and other
livestock, cotton and cottonseed, grains, tobacco, fruits, nuts, and berries,

• vegetables, sweet corn and mlons, forest products, and greenhouse and nursery
products. No corresponding K'ensus of Agriculture data are avilabie for grass
seeds, sugar crops, mniscelld','ous crops, oil-bearing crops, forestry aid fishing
products, and igricuiltire, forestry, ,nd fishing services.
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TablIe D .Correspondence betvveenrIM sectors and 1974 Censuis of -\gril(t~ire
reporting,1 categories.

'Mll ector1974 C-nsus of Agricultture

?IM~ ectorreporting Category

I airv farin products ')airy oroducts

2 . Poult-v and eggs 0 ~oultrv arIfd poultry products

3. Mle'i" avnlals Cattle and cadlves;- r-ogs and Digs

4. Miscellaneous livestoi- Sheep, lainbs, and \wool: o-ther livestoc<K

5. Cottn Cttonl and c-Ottonfseed

6. Food g rains Grains,

47. F7eed grains GrJains0

(. Grass seeds m.I

9. Tobacco Tobacco

F r!-i ts Frulits, nuts, and b)erries

I I Tree nuts -ruitS, nults, and( b)erries0

2. Vegetables Veg-etables, sweet corn, and melons

1 3. Sulgar croprs ) .a.

14~. 1., iscei la-eows cmois 11.3.

415. :)il Ihearing -roi.s n a. 0

I'; Forest )romdmict Fores t out

j7 . Ir( cn7 in v m d11n( irs.,rv -or adiruts , ree hoDr 0 ~ V o dwt s

15X . Forestry and fsigproducj(ts ).a.

4 ~~ 9. \ri) pi fores;try, rc

F5729/9-22-3l1

Sitmr,-us: ! .. lprtrwi of $7omm erco, V]r(, 1!1 of K(0oi \i ,i 1k

of (irre~it rV 15W5,)ri l)71), yn 5(I n 'n~r'et
Connneco ~ rilof th" onyis 197'. onu of rci re
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The agricultural sector LQ's were calculated as follows:

Sector i Sales in Region j (1974)
Total Employment in Region j (1974)

LQij - ---------------------------------

Sector j Sales in Nation (1974
Total Employment in Nation (1974)

In this formulation, employment serves as a proxy for output, since total regional
output estimates are not available.

As with normal method for LQ estimation, if LQ i > I then LQi j = 1; if
I <LQi j <O, then LQij = LQi j.

County employment figures in Nevada and Utah are from the Nevada
Employment Security Department and the Utah Department of Employment
Security respectively. County employment data for New Mexico and Texas are from
REIS data tape printout. The national employment data were taken from the
Economic Report of the President. These data are presented in Table D-2.

Tables D-3 through D-5 present the data on market value of agricultural
products sold in the United States, the Nevada/Utah ROT counties, and the
Texas/New Mexico ROT counties, respectively. The estimated location quotients for O
the Nevada/Utah ROT counties are presented in Table D-6. Agriculture-sector LQ's
for the Texas/New Mexico ROT counties are presented in Table D-7.

i-i
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Table D-2. Total employment in ROl
counties in Texas, New
Mexico, Nevada, and Utah
and in the United States,
1974 (Page 1 of 2).

Region Number E-:nployed

Texas 0S

Railey 3,504

Castro 4,724

Cochran 2,038

Dallamn 3,462

Deaf' Smith 8, 532

Hale 15,311

Hartley 1,453

4Hockley 7343

Lamnb 6,541

Lubbock 87,666

Moore 6,465

Oldhafn 1,027

Par mer 5,593

Potter/Randall 70, 504

Sherman 2,447

Swisher 4,806

New Mexico

Chaves 17,710

Curry 18,638

De Raca 958

Harding 652

Lea 21,876

Quay 4,640

Roosevelt (,098

Union 2,144

T5730/9-25-8 I/F
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Table D-2. Total employment in ROI
counties in Texas, New

Mexico, Nevada, and Utah
and in the United States,
1974 (Page 2 of 2). h .

Region Number Employed

Nevada

Clark 135,200

Eureka 510

Lincoln 1,110

Nye 1,820

White Pine 4,060

Utah

Beaver 1,778

Iron 5,734

Juab 1,910

Millard 3,023

Salt Lake/Utah 275,487

Washington 5,684

United States 85,935,000

T5730/9-25-81/F

Sources: Council of Economic Advisors, 4
Economic Report of the
President, Washington,
D.C. 1981; U.S. Department
of Commerce, Bureau of
Economic Analysis 1980;
Nevada Employment Security
Department, 1981; Utah
Department of EmploymentSecurity, 1981
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Table D-3. U.S. total market value
of agricutural products sold,
1974 (thousands of dollars).

Market Value of
RIMS Sector Agricultural Products Sold

1 $ 8,193,661

2 6,191,276

3 23,695,746

4 844,061

5 2,260,296

6 24,620,683

7 24,620,683
81

9 1,670,391
10 2,935,001

11 2,935,001

12 2,338,949

131

141

151

16 223,254
17 1,698,508

191

T5731/9-22-81

Source: U.S. Department of Commerce,
Bureau of the Census ,1974 l
Census of Agriculture.

IThese RIMS sectors do not have a corresponding
sector in the census of agriculture data.
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APPENDIX E

CRAFT WAGE RATES PLUS EMPLOYER CONTRIBUTIOINS
FOR SELECTED BENEFIT S, NEVADA/UTAH,

AUGUST 1978
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Table E-2. Labor hours required, hourly rates, and payrolls for selected DDA
facility construction workers: security, clerical, professional, and
managerial occupations.

Hours Hourly Rate Payroll
Occupation Required (1978 $/hour) (1978 $)

Security

Guard 90,000 $ 5.80 $ 522,000

Patrolman 1,344,984 5.80 7,800,907

Leadman 403,200 6.38 2,572,416

Site supervisor 311,340 7.00 2,179,380

Site supervisor assistant 114,240 6.33 723,139

Captain 61,248 10.00 612,480

Lieutenant 61,248 8.67 531,220

Operations officer 16,896 13.33 225,223

Director of security 16,896 16.66 281,487

Total or average 2,498,196 6.39 15,969,272

Clerical,Professional,Managerial Clerk 652,872 5.33

General manager 23,528 23.00 541,144

Site manager 86,648 20.00 1,732,960 0

Q.C. manager 140,240 17.00 2,384,080

Scheduler 15,840 17.00 269,280

Expediter 63,360 12.00 760,320

Total or average 982,488 9.33 9,167,591 •

T5740/9-25-81/F

Source: R. M. Parsons and Co., M-X Verifiable Horizontal MPS Construction
Concepts Investigation: Operational Construction Cost Estimate, January
1981, "Labor-Project Requirements."
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APPENDIX I

IMPACT ANALYSIS FOR LANDER, ESMERALDA, AND TOOELE COUNTIES

This appendix presents an assessment of output, earnings, and employment
irnpdcts in three counties adjacent to the formally defined Nevada/Utah ROI-
Lander, Esmeralda, and Tooele counties.

LANDER COUNTY 0

In 1988, in Lander County, Nevada, camp payroll expenditures reach a peak of
$1,146,000 under the Proposed Action and Alternatives 1, 2, 4, and 6. For
Alternatives 3 and 5, peak expenditures again occur in 1988 in Lander County, and
reach a maximum of $1,257,000. For split deployment in Nevada/Utah (Alternative
8), peak expenditures in this county occur in 1986, reaching a level of $119,000. 0
Long-term expenditures in the county are projected to be zero under all alter-
natives.

These expenditures can be evaluated using personal consumption expenditure
multipliers for Lander County estimated with the Regional Industrial Multiplier
System (RIMS). Using for the Lander County economy the assumptions regarding 0
structural change which have been applied to the other rural Nevada/Utah ROT
counties, a personal consumption expenditure (PCE) multiplier of 1.703 has been
estimated with RIMS. Consistent with assumptions made for the other Nevada/Utah
ROT counties, this figure has been increased to 1.300 in order to account for
additional potential changes in the Lander County economy as a result of M-X
(see Section 3). Personal consumption expenditures are used in this analysis to 0 •
estimate indirect output, earnings, and employment changes associated with M-X
deployment. No direct employment is projected for Lander County, because all
ODA construction camps would be located outside the county. Indirect gross output
change as a result of M-X deployment is estimated as the change in personal
consumption expenditure final demand times the PCE multiplier of 1.800 for Lander
County. The change in gross output would be $2,062,800 in the peak year of 1988
for the Proposed Action, as Table I-I indicates. This change in indirect gross output
would be associated with a change in indirect earnings of $703,800. Using the
Nevada/Utah regional average earnings per worker estimates applied elsewhere in
the economic impact analysis, this change in earnings would be associated with
indirect employment of about 50 jobs. The indirect employment change associated
with M-X represents 2.5 percent of total wage and salary and proprietary employ- S
ment of 1,936 jobs in Lander County in 1979.

Peak DDA camp personal consumption expenditures in Lander County under
Alternatives 3 and 5 are projected to be $1,257,000 in 1988. These outlays can be
evaluated using the same procedures applied above to estimate the impacts of the

4 Proposed Action and Alternatives 1, 2, 4, and 6. The peak-year change in inairect 0 0
gross output would be $2,262,600, implying a change in indirect earnings of $772,000
and indirect employment of just over 50 jobs (see Table I-1). These impacts are
slightly greater than for the Proposed Action and Alternatives 1, 2, 4, and 6.

S_0 •
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Peak impacts would be much smaller under split deployment (Alternative 8).
The projected final demand change is $119,000, implying changes in indirect gross
output, earnings, and employment of $214,200, $73,100, and 5 jobs, respectively (see
Table 1-1).

ESMERALDA COUNTY

Esmeralda and Tooele counties were not included in the gravity model
calculations in the M-X socioeconomic impact modeling system, so no estimates of
personal consumption expenditures have been derived for these counties. It is
possible, however, to obtain projections of camp payroll expenditures in each of S
these counties using 1980 Census of Population counts to approximate such an
allocation. This analysis assumes that peak-year expenditures going into Esneralda
County would be proportional to peak-year employment in construction camps
closest to Esmneralda County (camps 12 and 13) in Nye County, Nevada. In the peak
year, camps 12 and 13 would account for 40.1 percent of DDA construction and
assembly and checkout employment in Nye County under the Proposed Action and I
Alternatives 1, 2, 3, 4, and 6; and 34.0 percent under Alternative 3 and 5. For
Alternative 8, the percentage derived for the Proposed Action is used. The
combined 1980 population of Esmeralda and Nye counties is 9,893 persons. Of this
total, 773 persons lived in Esmeralda County, 7.8 percent of the 2-county total, and
9,120 persons lived in Nye County. Using this proportionate distribution of
population between the two counties, 7.8 percent of camp payroll expenditures S
attributable to camps 12 and 13 in Nye County (40.1 percent or 34.0 percent,
depending on the Alternative) are assumed to be spent in Esmeralda County.

For the Proposed Action and Alternatives 1, 2, 4, and 6, peak camp payroll
consumption expenditures in Nye County are projected at $127,426,000 in 1987. For
alternatives 3 and 5, peak consumption expenditures in Nye County would be S O
$103, 567 ,000 in 1987. Nye County would be almost unaffected by Nevada/Utah split
deployment, with peak camp payroll expenditures of only $42,000 in 1988 in Nye

L County under Alternative 8 (Nevada/Utah split deployment). Assuming Esmeralda
County's share of peak consumption expenditures to be 7.8 percent of the proportion
of expenditures attributed to camps in Nye County which are closest to Esneralda
County (camps 12 and 13), Esmeralda County expenditures would be $3,989,000 for S
the Proposed Action and Alternatives 1, 2, 4, and 6, $2,746,600 for Alternatives 3
and 5, and $1,300 for Alternative 8 (split deployment) in Esmeralda County. Peak
years would be the same as those in Nye County. At peak, indirect \ 1-X
employment in Esmeralda County would be about 170 jobs, 60 percent of the
county's 1979 total employment.

TOOELE COUNTY

Potential expenditures in Tooele County can be estimated using expenditures
projected in the gravity model for Salt Lake and Utah counties, assuming that a
fraction of these expenditures would, in fact, be made in Tooele County. Expen-
ditures in Salt Lake and Utah counties originate from a large number of camps, and • O
effects from specific construction camps cannot be singled out. However, an
allocation can be made based on population levels in Tooele, Salt Lake, and Utah
counties. The 1980 population of Tooele County was 26,012, while Salt Lake County
had a 1980 population of 617,966 persons and IJtah County, 217,281 in that year. -
Tooele County had a 3.0 percent share of the combined 3-county population of
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86 1,259 persons in 1980. This share of 3.0 percent for Tooele County can be applied
to projected peak year camp payroll expenditures in Salt Lake/,tah counties to 1
derive estimates of expenditures in Tooele County.

Expenditures in Salt Lake/Utah counties are projected to peak at $79,799,000
in 1987 (FY 1980 dollars), for the Proposed Action and Alternatives 1, 2, 4, and 6.
Under Alternatives 3 and 5, peak camp payroll expenditures in Salt Lake/Utah
counties would be $84,804,000 in 1986. Under split deployment, peak camp payroll
expenditures in Salt Lake/Utah counties would occur in 1986, reaching a level of
$46,624,000. Expenditures in Tooele County can be calculated as 3.0 percent of
each of these peak-year figures, or $2,394,000 for the Proposed Action and _
Alternatives 1, 2, 4, and 6; $2,544,100 for Alternatives 3 and 5; and $1,398,700 for
Alternative 8. Peak years would, of course, be the same as for Salt Lake/Utah
counties.

Indirect gross output, employment, and earnings changes in Esmeralda and
Tooele counties have been calculated from these data using the modified RIMS •
multipliers for personal consumption expenditures (these multipliers would be 1.8 or
larger) using the same approach as that employed for Lander County. Table 1-1
summarizes projections of indirect gross output, earnings, and employment for
Esmeralda and Tooele counties. It also presents projected employment as a
percentage of 1979 employment in the counties. In Tooele County, peak employ-
ment would be 115 jobs, but would represent only one percent of 1979 employment S S
in the county.
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